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Quantichem automaticanalyzers 
for total water hardness and 
dissolved silica concentrations 
include the electronic colori- 
metric unit and the recorder. 
These analyzers are especially 
important in the operation of 
water treating facilities for high- 
pressure steam power plants. 





Automatically analyze wate 
for silica and total hardness 


--- with the field-proven 
Quantichem instrument 


All the steps of an analysis . . . from the flushing of sample cells 
and calibration of photoelectric measuring circuit to the 
metering of reagents and the recording of results . . . are performel 
by the new Milton Roy Quantichem instrument. This automatic 
analyzer is, in fact, a miniature lab for analyzing water for 

total hardness or silica content. Units are now in actual customer 
use after more than three years of research and field testing. 


The silica analyzer has a range of 0 to 0.05 ppm . . . standard 
ranges for the total hardness analyzers are 0-3 and 0-5 ppm. 
Concentrations of other constituents in water, such as iron and 
phosphates, can also be analyzed by this unit. For these and other 
applications of this analyzer, consult our instrument engineers. 
Bulletin 1156 contains detailed information on the Quantichem 
instrument . . . write for your copy. 


Suncoast Instrument Division, MILTON Roy COMPANY, 
1300 E. Mermaid Lane, Philadelphia 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 





Engineering representatives in the 
United States, Canada, Mexico 
Evrope, Asia, South America, Africa and Australia 
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The M/58 Controller’s Revolutionary 
Floating Disc System 


Here's the exclusive Foxboro design development that gives 
M/58 Control its unique versatility, precision, and stabili 
The floating disc and matched bellows assure uniformly high 
controller sensitivity and pin-point control action, even at 
widest settings of the proportional band. Lever-set propor- 
tional band adjustment is calibrated to 500%. 


Component Construction 
Gives Unrivaled Versatility 


Not only is the complete controller easily detachable as a 
unit, but also, each component is a “plug-in” unit. For 
example, reset plugs in at right as shown; derivative, 
similarly, at left. All 4 control actions, with 2 reset ranges, 
are available and easily adjustable to widest variations in 
operating conditions. Proportional action from 1 to 500% 
quickly set by lever. 














Outperforms 
all other 








controllers ! 


..the controller with the FLOA: TING DISC ~ 


If you think this claim is exaggerated, just put a 
Foxboro M/58 Consotrol* Controller on your process. 
The tougher the job, the more it will outperform other 
controllers! Or ask any present user... many of the 
largest, most progressive petroleum and chemical 
Processors are using hundreds of these instruments. 
They will unhesitatingly confirm that this exclusive 
Foxboro development has put their processes “on 
stream”, automatically and smoothly from the control 
toom, without false starts or confusion. 

The M/S58 Controller can do the same for your 
Process. The flexibility of its control functions makes 


Reg. U.S. Pat. Of 


=< en 


it readily adaptable to all processing techniques. All 
four actions are available, with two ranges of reset 
... all are easily adjustable to the most widely vary- 
ing operating conditions. For example, reset and 
derivative functions plug in . . . proportional action 
from 1 to 500% can be quickly set by a lever. And 
calibration is a simple zero adjustment! 

Get full details on this simple, truly “universal” 
Controller. Write for Bulletin 13-19 and ask your 
Foxboro Field Engineer for a demonstration. The 
Foxboro Company, 3410 Norfolk Street. Foxboro, 
Mass., U.S.A. 
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Sure 
Winners 


for every instrument Computer-Controller Power. On page 454 of this issue, 

designer and user | the ISA Journal is proud to report on one of the very first 

examples of successful, full-time, true feed-back, automatic 

control by a computer of an industrial process—the dis- 

patching of electric power. The Power Dispatch Com- 

puter was conceived five years ago when Dr. H. R. Hegbar 

and C. D. Morrill, both of Goodyear Aircraft, gave a talk 

on analog computers at an Akron engineering meeting. 

Present in the audience was R. H. Travers of Ohio Edison, 

who realized the possibilities of computer use in electric 

rower dispatching. In informal discussion after this 

meeting, specifications for the PDC were roughed out. 

Author Dick Travers is a Carnegie Tech math graduate 

who went directly from school to Ohio Edison in 1936. 

There he applied his math skills to operating problems in 

substation maintenance, engineering, statistics and opera- 

tion. Interestingly, Dick’s father, H. A. Travers, deve!- 

oped the a-c network calculator for Westinghouse—a 

necessary preliminary to computer control of power sys- 

tems. Co-author S. B. Yochelson was in charge of most 

| of the engineering for this special-purpose PDC version of 

treated PI T H the GEDA A-14 electronic differential analyzer. Yochelson 

, : was schooled at Ohio State and Illinois U (M.S.C. ’50). 

Johnson treated buttonwood pith is He worked at NACA—Lewis in Cleveland, and during 

ideal for cleaning and lubricating World War II served for two years as radio officer in the 

U.S. Merchant Marine. Both men are active in Society 

fi ; work: Travers is a member of AIEE’s System Engineering 

Supplied in sealed metal cans. and System Economics Committees; Yochelson is active 
Order direct. in IRE’s Electronics Computer Group. 


$3.50 per qt. can 


News and Views about Feature Articles 





instrument pivots and _ shafts. 


Air Powered Analog. Pneumatic analogs of industrial 
processes are not new. For instance, your editor knows of 
an elaborate pneumatic analog built by Clemson “Doc” 
Mason at the Bristol Company in 1945. But Shell engi- 
neers, faced with the problem of teaching dynamic control 
theory to their instrument engineers and technicians, 

b mM found that existing pneumatic analogs had several short- 
men SOLDERING comings. So, guided by A. Bremer and D. C. Union, a 
NTENTS: @ O23 group of Shell trainees designed and built the analog 
"V0KNsoy imaween described on page 459. Andy Bremer says, “Our paper 
ey Suuanr, w. 3. 0 $7 was written to pass on the information that pneumatic 
“is : a” analogs can be quite accurate as well as simple and in- 
_ expensive.” Andy is a 1944 chemical engineering grad 
from Purdue. Although he went to Shell on graduation, 
instrument S O L DE R Uncle Sam claimed him as an Army combat engineer (in 
é : Germany) until 1946. In 1950, Bremer was transferred 
Welton instrument solder is a soft to Shell’s Instrumentation Department at their Emery- 
solder, specially compounded for ville Research Center. Andy serves on ISA’s Recom- 
mended Practices Committee for Dynamics Response Test- 
t : ing Procedures. Co-author Don Union is a product of 
ee It will _— corrode after 3owdoin and M.I.T., where he received a Master’s degree 
soldering. Order direct. in EE in 1952. He worked on instrument development at 
$2.50 per 4 oz jar G.E.’s West Lynn plant, and joined Shell Development In- 
strumentation Department in 1954. While Andy relaxes 
in his home wood-working shop, Don prefers the strenuous 

life—skiing in winter and “cliff gardening” in summer. 


hair springs and many other com- 


Welton WV. 


«3 ohnson Labor and Automation. Here’s a story your editors 

have been savoring for months, ever since we received the 

proceedings of the Philadelphia Section’s Conference on 

‘Ft se t Automatic Data Logging. It’s really not about instru- 

precision miniature parts ments as such, but about instrumentation—what it is, 

where it came from, and where it’s going. And even more 

95 SUMMIT AVENUE particularly, about where instrumentation-automation 

ought to be going—economically and morally. You’d enjoy 

SUMMIT 2, NEW JERSEY talking to its author, Ted Silvey, just as much as you'll 

enjoy reading his article page 468, filled as it is with 

quick humor, apt stories and historical facts. For Ted 
(Please Turn to Page 10A) 


Engineering Company, Inc. 
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Line! 

















Sorensen AC Line Regulators Handle 150 VA to 15 KVA; 

Accugatg within + 0.1% against Line or Load. Highly 

Depe & Diéewith Cléan Wave Formand Frequency Insensitivity. 
% 
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It’s a sure thing’ you can depend on a sustained steady voltage level, in circuit 
or hook-up, when there’s a Sorensen AC Line Voltage Regulator cut into 
your power source. 

On applications such as communications equipment, appliance testing, 
instrument calibration, and color photography—and for general laboratory 
use, the refined Sorensen regulating circuit gives unequaled accuracy and 
dependability. | 

| 
| 










An exclusive factor, unique and effective, is the safety diode which pro- 
duces a voltage drop, in place of a surge, when there’s a filament break in 
any tube. Over-voltage circuit breakers are also included in units of more | 
than one KVA rating. | 

The unusual reliability and acceptance of these voltage regulators is estab- 
lished overwhelmingly by the thousands of installations using them through- 
out the world, with great numbers of these Sorensen units in continuous 
service for ten years and more. 

Check your local Sorensen representative on what these line voltage regu- 
lators can do in your operations. Or, for technical data, write directly to 
SORENSEN & COMPANY, Inc., Richards Avenue, South Norwalk, Conn, 


SPECIFICATIONS Model 1000 S* (illustrated) 


Output voltage 115 VAC, single phase, Power factor From unity to 
adjustable 110-120 voits range 0.7% lagging 


Load range 0 to full 





























input Voltage 95-130 VAC, single phase, 










50/60 cycles, +10% Width 17%" 4 
Regulation +0.1%, against line; Height il 
accuracy +0.1%, against load Depth ll 
Distortion Rack mount height 84” 
produced 3% Max. Net weight 75 Ibs. 
Time constant 0.1 second Shipping weight 87 Ibs. 
*Ask for data on other models and capacities 
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controlled power for research and industry 








Today’s Modern Industry | 
Demands a Modern Thermometer 


ALMER 


RED-READING MERCURY THERMOMETERS 











Porter Hart R. W. Stelzner 


Dr. E. H. Krai 









writes just as he talks. Ted says: “I was born a blue-belly New H 











Red-Reading Yankee. Had to quit school because of family circumstances and finig 
education at night.” Silvey’s been: a china decorator in a Zanesville pot 
Mercury office worker; a printer’s devil, typesetter, and compositor, working in- 





York, Columbus and Zanesville. In 1955, when CIO was established, Ted 
editor of the Columbus AF of L newspaper. He rose in turn through Cl0s 
as organizer, Ohio Secretary-Treasurer, and Representative, going to Washin 
in 1944. Silvey spent two postwar years in military government in Gerry 
Extruded | occupational disease control and accident prevention. Since then his tm 

| Official and private, have taken him to England, Germany, Canada, Ice 

Brass Case the West Indies. He’s been meeting with ISA groups since 1952 and is ag 
of our Washington Section. 

































A Titrator for Slurries. Only rarely does a story cross your editor’s desk 
Chrome is as useful and practical to the average instrumentman as that on page 
Finish Porter Hart. First of all, it’s about a problem very common in chemical pre 
| the alkalinity measure of slurries. Secondly, it’s a report on an actuall 
and successful device—nothing untried here. And Hart’s solution to the problem 
| 

















doesn’t call for fancy or expensive parts; you probably already have in your 

storeroom most of the apparatus required. Porter Hart is well known to IS# 

Ranges having served as Society president in 1953. Porter is a 1928 Michigan 

40 950°F Physics grad, and went directly to Dow Chemical at Midland after school, 
_ 0 











work in Dow’s Physical Research Lab on glass electrode pH measurement 
















| tributed much to Dow’s bromine from seawater process. In 1940, Hart 
or engineer, build and start up Dow’s Freeport, Texas Division, where he is® 
Equivalent | Superintendent of Instrument Technical Services. Hart continues his un 
| contributions to ISA as a member of our President’s Advisory Committee, 
in i Society Structure and Planning Committee. 


















R-F Analyzers Promising. On page 474 is another in the ISA Journal se 
articles about continuous process-stream analyzers—this one, the radio-freq 



























} 
Write for analyzer. Much of the development engineering necessary to bring rf 
| | up to such in-plant performance was done at the Oak Ridge National Labora 
J Complete by the team of four men who authored this story: D. J. Fisher, M. T. Kelley,# 
| f ti | Wagner, Jr., and R. W. Stelzner. Because it was Robert Stelzner who pre . 
nformation | this article at ISA’s Instrumental Methods of Analysis Symposium last July, 
Ask for | other three authors have modestly withheld their bio’s and portraits, 80 | 
é Stelzner could have the spotlight. Bob is a member of the Analytical Instrui 
Bulletin No. 35 tion Group of the Analytical Chemistry Division, and a member of the 


Technology Division—both Divisions of the Oak Ridge National Laboratory. 7 






Find Your 
Palmer Representative 





Flight to the Moon? Yes, it sounds sensational. But sober scientist Dr. Bf 
Krause says “not an unrealistic assumption,” in his article on page 478. Ho 
Krause warns, very tough technical problems remain to be solved before any 
flights are possible. Among the toughest of these are problems of long-tist 
telemetering. For example—without better than present telemetering, how 
we know from Earth whether our vehicle ever reached the moon or not? 
his article, although about the specialty telemetering, is highly-informative 
| interesting reading for any scientifically inclined person. Dr. Ernst Krause® 
true authority on this subject. He holds a B.S. in E.E. and Masters’ and De 
| degrees in Physics from the University of Wisconsin. Since then, he has 

THERMOMETERS, INC, in research, administration, and technical direction of such subjects as thee 
Mfrs. of Industrial Laboratory | and experimental physics, electronics, optics, nuclear physics and P 
Recording and Dial Th . | meteorology, upper atmosphere, radio astronomy, rockets, radar, an 

g ermometers | guidance navigation and counter measures, at such agencies as AEC, Los 4 

Cincinnati 12, 0. | Lab, US Air Force, US Navy and Lockheed Missile Systems Division. His 
ciation with missile telemetry began during launching of the captured 

V-2 rockets at White Sands Proving Ground in 1946, and has continued ever § 
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CONOFLOW ROTOMOTORS 
CONTROL STACK VALVES IN WORLD'S MOST MODERN REFINERY 











Throughout the world, hundreds of Conoflow Rotomotors 
are in constant use actuating large stack valves and 
slide valves. Rotomotors have proved to be the safest, 
most powerful, and most dependable actuators 
available for these critical throttling control services. 
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Seventeen Rotomotors were specified and installed by 
contractors in Tidewater'’s new Delaware Refinery—the 
world's largest integrated refinery. 
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Photographs show one of a pair of these unique pneumatic 
actuators operating a 72-inch double disc regenerator 
vent valve on a large diameter stack, 200 feet above 

ground on M. W. Kellogg Company's Orthofiow unit. 

The two Rotomotors actuate opposed sliding valve discs, 

each covering one-half of the rectangular port opening, 
38 inches by 50 inches. Discs travel 25 inches from 

fully closed to fully opened position. 

Required positioning accuracy of one part in 400 of 
stem travel is obtained despite heavy stem 

load of 18,000 Ibs. Assembly is completely air operated, 
hence explosion-proof. 























How the Rotomotor Works. . . 
is described with schematic diagrams in Conoflow Technical 
Bulletin 107-2, available on request. Send for your 
copy today—it will be mailed promptly. 








Conoflow engineers, highly experienced in the application 
of the Rotomotor, will be pleased to assist you in 
determining its suitability for your requirements. Write 
today to Conoflow Corporation, 2100 Arch Street, 
Philadelphia 3, Pa. Representatives in principal cities. 







CONOFLOW CORPORATION 


FOREMOST IN FINAL CONTROL ELEMENTS 
_? i E » 
































































MINIATURIZED CONNECTORS! 


AMPHENOL’s super-reliable Micro-Ribbons are now 
available in cable-to-chassis mountings. Providing all 
of the remarkable Micro-Ribbon advantages for this 
needed application, these new types feature cadmium- 
plated brass shells with clear chromate treatment, 
gold-over-silver plated contacts, dially]l 

phthalate dielectrics. 

If you are cramped for space, here is how these 
connectors work for you. The largest cable-to-chassis 
pair contain 50 contacts—yet, mated, measure 
only 3.8 square inches! 

At 5 amps Micro-Ribbon connectors are rated at 


They are available in 14, 24, 36 and 50 contacts. 


7 Wee) §=AMPHENOL ELECTRONICS CORPORATION 
~ ame. . . . . 
MPHENOL » chicago 50, illinois 
\ ” 74 “BUILDING TO THE FUTURE OF ELECTRONICS” 


4 
wes. P™) AMPHENOL CANADA LIMITED 
Oe aw 












toronto 9, ontarie 


700 Volts D. C. at Sea Level, 200 Volts D. C. at 70,000 feet. 
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Development History of an Analyze, 
That there has been a sudden rush of 
new process analyzers into the Ameri. 
can instrument market, we can gee 
about us. But where did all these ney 
principles come from? Who were the 
men that foresaw their future usefy). 
ness? Your ISA Journal wil} 800n 
carry a fine story by S. Spracklen g 
Beckman Instruments, recounting how, 
many years ago, Union Carbide ang 
Carbon Corporation began experimey. 
ing and developing analyzers for a 
curately and continuously meag 
their process streams. This work jg 
finally to the production of a very 
practical gas chromatograph recently 
made commercially available. Here wij 
| be an exciting case history of wor 
| leading up to one of the most promis 
|} ing new in-plant stream analyzem— 
|another article in the ISA Journ 
series on continuous process analyzers 





How Reliable Are Electronic Tubes? 
We think every user of electronic ip. 
struments will want to read a story, 
soon to be published, by R. F. Mahood 
of du Pont. For the rapidly increas 
ing use of electronic devices in indus 
trial instruments has faced every ip 
strumentman with the questions: “Are 
electronic tubes reliable enough for 
my processes? How can I predict tube 
life? How often should tubes be rm 
placed? What can I do to extend tuk 
life? How can I tell which instrument 

‘is designed for good tube perform 
ance?” Mahood gives practical, useful 
answers to such questions out of his 
experience and record keeping at one 
|of the country’s largest process firms. 
Included are charts listing maximum 
tube ratings you should check before 
| buying; a schedule for replacement; 
|}and curves on tube failures vs. hours 
'of use. Don’t miss this story—its 4 
‘must for every instrument designer 
/and serviceman. 


ISA Show Report. Due to our early 
monthly issue date, the ISA Journal 
could include in this October issu 
only a short report on the ISA 12 
Annual Conference-Exhibit recently 
held in Cleveland. But in November, 
we plan an eye opening, highly-reat 
able, lavishly illustrated review of the 
whole big, exciting (and exhausting) 
affair. We'll have an evaluation df 
challenging systems engineering 
ference papers; short picture-presenlt 
tions of the wonderful workshops, lilt 
ics and symposia; descriptions of ti 
‘fine banquet and other social affairs; 
|and above all, a tour of the great & 
hibit showing to those unable to # 
|tend, the outstanding new products 


that were on display. We'll include ) 


too, opinions on most significant 


ucts, trends, and new directions, care : 
fully gathered by your editors from 4 


|interviews with those in the know at 
| the Show. 
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Research and Engineering Co. reports that, 
using techniques involving electronic compu- 


_. it expects to save about $1 million in the 
design and construction of a complex petroleum 


refining plant. Computers have already cut basic 
engineering time and manpower for the project by 
at least one half. Computers are made by IBM. 


Computers are for the birds! According to an 
article in “Computers and Automation,” at least 
2 major poultry feed companies are using com- 
puters to check closing Chicago prices on various 
ingredients for special formula poultry feed and 
tell which ingredients are best buys for the day. 
In this way, the companies save money, the birds 
still get top quality feed and we get fatter birds. 
Before computers, 25 office workers and nutri- 
tionists were at work on the same problems. 


Traffic jams in the sky are more than just a pos- 
sibility—they are an actuality. However, elec- 
tronic computers may provide the solution to this 
problem. Scientists at Armour Research Founda- 
tion are simulating the flow of air traffic on an 
electrical digital computer and are investigating 
air traffic control for commercial, private and 
military operators in the U.S. Purpose of the in- 
vestigation is to determine the effect of changes in 
the route structure and rules of the control system 
on air traffic capacity. 


A new character reading recognition device that 
reads both alphabetical and numerical informa- 
tion with a photoelectric eye directly into a com- 
puter may indeed be the “missing link” which has 
long been sought to automatic bank-check hand- 
ling and retail stores sales-data processing. Claims 
made by the Solartron Electronic Group, Ltd. for 
‘ERA” are steadily gaining support in publica- 
tions in the U. S. The system is already being 
used by a large British retail chain store with suc- 
cess. No standardization of forms is necessary in 
either check handling and/or sales processing. 


An electronic navigation aid that opens new “sea 
lanes” in the North Atlantic approaches to the 
S., and makes existing lanes safer, was official- 
ly placed in operation. The system, developed by 
Bendix Aviation Corp., is a low-frequency radio 
position-finding device that can be operated either 
automatically or manually to provide a continuous 
map of a ship’s course and heading. It is un- 
affected by weather conditions, jamming and 
other interference. Its applications in the marine 
ne shipping industries will extend from estab- 
ishing the best fishing grounds off the Grand 
2 nks to navigating Cabot Strait—the main door 
the St. Lawrence Seaway. 
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> What’s New in the Industry 








An automatic load control on electric furnaces is 
paying off for Alleghany Ludlum Steel. A saving 
of $4,750 just in demand charges during the first 
month’s operation of a new Leeds & Northrup con- 
trol system was reported to this office by Ludlum 
sources. Currently the company estimates total 
savings at 20,000 kw, about $30,000 per month. 


Instrumentation has already come to the aid of 
farmers in many ways, but here’s a new twist. 
Someday, in the not too distant future, farmers 
will be able to tell when their crops need irrigation 
by a simple electrical device now being tested by 
the U. S. Department of Agriculture. Two small 
prongs connected to an ohmmeter are stuck into 
the plant stem, and as the cell walls dry out, the 
electrical resistance increases—the higher the re- 
sistance the more water the plant needs. 


An “automatic nose” which sniffs coffee all day 
at Southwest Research Institute may someday tell 
coffee processors the exact roasting time necessary 
for any particular batch of coffee. Consistently 
good coffee for the consumer is the aim of re- 
searchers. The sniffing machine, which is in real- 
ity a vapor phase fractometer, gages aroma—the 
key to coffee flavor and records on tapes a “pic- 
ture” of the odor. Eventually researchers expect 
to establish a standard tape representing the 
height of aroma—and flavor. 


According to a report from the Navy, for the first 
time in aviation history a U. S. Navy fighter plane 
has been landed aboard an aircraft carrier by a 
system combining radio and radar—and the pilot 
never touches the controls. When the landing 
system, developed by Bell Aircraft, “locks on” the 
plane, the pilot immediately relinquishes control 
and rides into touchdown virtually as a passenger. 
If the carrier deck is not in proper position for a 
safe landing, the system automatically gives the 
pilot a “wave-off” and the plane is flown around 
the landing platform for another attempt. 


A startling observation by an expert in the elec- 
tronics field may serve to alert American elec- 
tronics manufacturers to a hitherto disregarded 
competitive threat from across the seas. Dr. Les- 
lie K. Gulton, president of Gulton Industries, just 
back from an European tour, where he conferred 
with manufacturers and inspected electronics 
plants in 10 countries, states that European elec- 
tronics makers are ahead, technologically, of their 
American competitors. The key to their success 
is a greater acceptance of innovations than in this 
country. “European industrialists are eager to 
try any new method to enhance their manufactur- 
ing ability,” he says. 
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TO THE EDITOR 





| 


Excerpts from several letters con- 
cerning our July article “How to Select 
Flowmeters” are reproduced below, 
followed by comments by author Ralph 
Shapcott. We believe most of these 
letters resulted from a misunderstand- 
ing of the data appearing in the fold- 
out chart. This chart was not in- 
tended to list the maximum specifica- 
tions which any maker claims for his 
flowmeter. Rather, the chart sets 
forth the average value for all of the 
listed manufacturers; and each value 
listed has been adjusted in view of all 
the other data given in the same row 
of the table. Your editors regret that 
the above limitations of the selection 
chart data were not more clearly 
stated in the article, and that its in- 
formation was not more definitely 
qualified. 


We were very much interested to 
read the excellent article in your July 
issue by Mr. Ralph Shapcott. We how- 
ever were disappointed that he omitted 
mention of the Laub Electro-Caloric 
Flowmeter. It would fall under Shap- 
cott’s type 4 “Obstructionless Flow- 
meter,” but is distinctly different in 
that it relies on measurement of heat 
transfer in the boundary layer of the 
fluid for measurement of mass flow- 
rate. Since the measuring elements 
are wound on the outside of the pipe, 
it is the only meter with no seals and 
no elements in contact with the fluid. 

Life expectancy has not yet been de- 
termined, but 1-5 years would seem 
reasonable. Pressure loss, according 
to Mr. Shapcott would be none, while 
the servicing specified for other elec- 
tronic equipment would appear reason- 
able, delivery is 2-4 months and Indus- 
trial Development Laboratories is pres- 
ently the only manufacturer. 


Bernard Schnoll, Vice President 
INDUSTRIAL DEVELOPMENT LABS. 


Reply: The Electro-Caloric Flowmeter 

was not included (along with several 

other flow measuring devices) due to 

space limitations. The article speci- 

fically states that it does not pretend 

to cover all flow measuring methods. 

Mr. Schnoll has supplied the following 

information on the Electro-Caloric 

Flowmeter: 

Meter Type—Obstructionless 

Type of Fluids—Suitable for all fluids 

Pressure Limits—Up to 600 psi 

Temperature Limits—minus 300°F to 
plus 675°F 

Range of Maxium Flows—from .01 
gpm to 2500 gpm 

Individual Meter Range—10 to 1 
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Accuracy—plus or minus 1% of full 
scale 

Type of Scale—Linear 

Construction Materials—Stainless 
Steel 

Line Sizes Available—',” to 8” 

Normal Connections—Flanged 

Cost :—Between that of turbine flow- 
meters and magnetic flowmeters 


The article “How to Select Flow- 
meters” in the July issue of the ISA 
Journal was of great interest to all of 
us here at Hays. We found the sum- 
mary fold-out sheet to be most com- 
prehensive, but were disturbed to note 
that it did not include mention of our 
Hays Electronic Mercuryless Flow 
Meter. Note No. 23 does mention the 
Hays Manufacturing Company of Erie, 
Pennsylvania. I wonder if the author 
could have mistaken this firm with 
our company? 

Philip A. Sprague, President 
THE HAYS CORPORATION 


Reply: The error in address was a re- 
sult of confusing similar names. While 
both Hays Manufacturing Company 
and Hays Corporation make flow de- 
vices, the reference certainly was to 
the Hays Corporation of Michigan 
City, Indiana. In reference to the 
Hays Flowmeter, please note that my 
article contained no reference to any 
company’s specific product. 


As an ISA member, I am surprised 
at such an inaccurate article in our 
July issue of the magazine as, “How 
to Select Flowmeters.’ What concerns 
me most is that (1) information pub- 
lished that is intended for filing can 
hardly be retracted (2) the editor 
should so highly recommend such poor 
data. 

The classification of BASIC METER 
TYPES has apparently been construed 
to fit the author’s purposes. Basically 
the Area, Displacement and Velocity 
grouping has been jumbled and ex- 
panded. 

The oversize “tear-out page” of 
FACTORS TO BE CONSIDERED IN 
FLOWMETER SELECTION cannot be 
substantiated. Take for example 
“Pressure Limits.” “Why should the 
static manometer have a lower rating 
than the metal-tube float type?” The 
answer is “It doesn’t.” In fact manu- 
facturers checked offer a 15,000 psi 
device, not 1,500 psi as stated; positive 
displacement meters are available to 
900 psi, not 300 psi; turbine meters to 
30,000 psi, not 3,000 psi; and magnetic 
meters to 5000 psi, not 600 psi. 

“Accuracy,” a most dear subject to 
engineers, in two important cases is 


left unanswered — “What is the ac- 
curacy of the primary restriction (ven- 
turi, dall tube, nozzle or orifice 
plate) ?” 


Summarizing the information of 30 
vendors is not “easy” so that some 
discrepency is bound to occur. How- 





ever, this article reflects ir 
ity upon the ISA and its Publication, 


W. A. Sternag 
North Jersey Chapter 


P.S. Incidentally Webster knows 
such word as FLOWMETER. 4 
METER is the usually designation fo 
a device used to measure flow, 


Reply: a) The author knows of mo 
previous classification of the 
flowmeter types and the factors to be 
considered in their se and 
agrees that the Variable-Areg, Vay. 
able Head, Integrating or Volume, and 
Obstructionless type flowmeters have 
been catalogued “on his own.” 

b) Reference was made giving the 
pressure limitations that were 
able to the full range of line sizes anj 
corresponding flow rates listed, an 
those that were listed as standay | 
items in the manufacturers’ literature 
In this case, as well as in economic 
factors as listed under comment “4” 
inquiries should be made directly tp 
the individual manufacturers wh 
were listed as to the limitations of 
their specific products. The tabk 
shows in concise form all the average 
limitations of the products offered by 
all manufacturers. 

c) It is correct that accuracies of 
primary elements for variable head 
type flowmeters were not define, 
This information is available in th 
ASME flow code and in AGA publics- 
tions, and relates specifically to the 
care with which the user wishes t 





have the device machined and i- 
stalled. 

d) The items listed under economic — 
factors are meant to be a guide ani 
reflect the experience of the author. 
Specific information must be obtained 
on each manufacturer’s product. 

e) All ISA recommended practice 
known to the author refer to flow. 
meter as one word rather than two 
Its use is the same as in thermometer, 
speedometer, voltmeter, etc. 


By the omission of the names @ 
certain well known instrument malt 
facturers we feel that editorially you" 
have done an injustice to such com) 
panies, of which we, the Burgem 
Manning Company, Penn Instrument” 
Division, were unhappily includeé 
May I respectfully state that the Pei” 
Flow Meter is one of the well know) 
instruments having a history of mam ~ 
facture dating back 48 years when” 
was originally made by the Cochrale> 
Corporation. Throughout these yer) 
the Penn Meter has established an @ > 
viable reputation for itself.” 4 

R. A. McQuade, Sales Manage 


BURGESS-MANNING COMPANE 
PENN INSTRUMENTS DIVISION ” 


Reply: The author wishes te acknowl 

edge that Penn is a manufacturer © 

both the static and kinetic manome” 
(Please Turn to Page 24A) 
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’ IN ONE CASE... 
A Brown thermometer with 
two 10% Throttlor control 
units... two pens... two 
_ bulbs. It can operate two 
‘valves or other final control 
elements. - 


MONEYWELL 
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forRELIABLE 
MONITORING 


in Hazardous Locations... 


EXPLOSION-PROOF 
ANNUNCIATORS (Type EKP-4) 


Wherever processes or systems in haz- 
ardous locations must be monitored 
with unwavering safety, consider 
Scam Explosion-Proof Annunciators. 
These rugged alarms provide a sturdy 
housing that is approved for Class I, 
Division |, Group D locations. 

INCLUDES ALL THESE SCAM FEATURES: 





© Four alarms in one housing...re- 
quires little piping, low installa- 
tion costs! 

© Standard for “Sequence A” (vis- 
val-audible), other sequences on 
special order! 

© All relays mounted on plug-type 
jack ... for maintenance just 
plug spare jack into housing! 

© Only four holes required for 
easy panel mounting! 











For Constant Protection for Your 
Monitoring Needs, Choose a Scam 
Explosion Proof Annunciator. 
For special Explosion Proof Systems, 


consult with us or one of our 
representatives. 


THE 











INSTRUMENT 
CORPORATION 


1811 West Irving Park Road 
Chicago 13, Illinois 
Phone: GRaceland 7-7850 


SALES REPRESENTATIVES : 


Atlanta ¢ Boston ¢ Buffalo ¢ Chicago 
Cincinnati ¢ Cleveland ¢ Dallas ¢ Denver 
Detroit « M © Indi polis ¢ Kansas City 
lesAngeles ¢ Louisville ¢ New Haven 
New York © Philadelphia ¢ Pittsburgh 
Portland © St. Lovis © San Francisco ¢ Seotle 
Tulsa ” Toronto and Vancouver, Canade 
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ters as well as the variable-area flow- 
meters of the metal-tube variety. A 
letter requesting literature was sent 
to all flowmeter manufacturers some 
time ago. No reply was received from 
Penn Instruments and hence informa- 
tion on their meters could not be in- 
cluded. 


As you can well imagine, Ralph 
Shapcott’s article on “How to Select 
Flowmeters” was read with great in- 
terest here. We have received many 
calls from our customers and friends 
calling our attention to the specifica- 
tions on “Integrating or Volume (tur- 
bine type)” tabulation. It seems that 
the Pottermeter is included in the 
limiting specifications which apply to 
the Fisher & Porter flowmeters. For 
instance: 

1. Under Fluid Property Limitations, 
the type of fluid for which F&P flow- 
meters are suitable, they say “all clean 
and filtered liquids.”” This is not true 
of the Pottermeter, because not only 
can we meter fluids with small par- 
ticles in suspension, but our equipment 
has been approved as complying with 
MIL specs requiring the metering of 


jet fuel with desert sand in suspen- 
sion. 
2. The pressure limit for F&P is 


cited as “up to 3,000 psi.” The Potter- 
meter is now being used with pres- 
sures up to 30,000 psi and the ceiling 
has not been reached yet. 

3. Temperature limits on F&P are 
cited as “—300°F to + 700° F.” Pot- 
termeter limits range from —450°F to 
+1500°F. 

4. The Pottermeter is used to meter 
some slurries. 

Under Application Factors, range of 
maximum flow for F&P is “0.25 to 
2500 gpm.” Pottermeters are current- 
ly metering petroleum at 10,000 or 
more gallons per minute. As to our 
low range, we have systems in opera- 
tion measuring .02 gpm and could 
theoretically go down to zero. 

Going across the board on this tab- 
ulation without referral to the F&P 
claims, we have a meter range of 25:1, 
linear 10:1. Our construction mater- 
ials include any non-magnetic mater- 
ials. Sizes range from %” to 12”, but 
we can make them with 30” diameters 
and larger as necessary. We make 
various types of fittings including A/N, 
end flanges, center flanges, quick dis- 
connect sanitary fittings or any design 
required. We perform on any power 
supply. Life expectancy depends upon 
conditions, but we have meters in op- 
eration five to six years that are still 
running strong. As for pressure loss, 
maximum is 6 psi but we design to 
suit the requirements. Far from need- 
ing periodic cleaning every three 
months, the Pottermeter is self-purg- 
ing and requires little or no main- 
tenance. 

It would be appreciated if steps are 
taken to correct the erroneous impres- 
sion the Fisher & Porter chart con- 
veys: that it has been thoroughly 





checked by the ISA editors and 
proved, where the Pottermeter is 
cerned. 


Henry 8. Evans, Advertising M 
POTTER AERONAUTIOg, 


Reply: The article was inte bi ——— 


list the limiting values as they 
in light of other factors of 

tion. For instance, I do not 
the Pottermeter has been built fo 
30,000 psi, with a flow rate of 10.009 
gpm and in the 30” size. Nor can 

of the other claims in the letter 

stated to apply across the board whe, 
considered in light of all the other 
factors listed. 























In the July 1957 issue of the _ 
Journal we have noticed your 
“How to Select Flowmeters,” 
departs in places from digey 
flowmeters, to mention positive 
placement meters. There are 
contained in your article with 
to positive displacement meters, 
serious that we consider some 
action should be taken to reetify 
incorrect impressions. ¥ 

1. In the first place, a positive dee 
placement meter is not a flowmets ; 
all. All previous classifications, # 
as that of the Fluid Meters Com 
of the ASME, have distinguished} 
tween the two types. q 

2. Your article includes 
meters among positive displacem 
meters, but a turbine meter is a ¥ 
ity meter not a positive disp 
meter. 

3. You state that the most ¢ 
form of integrating meter 
a paddle wheel or bladed metering 
vice installed directly in the 1 
Actually, the most common ft 
displacement meter is the single 
tating piston type commonly ¢ 
disc type. There are now more 
20 million of such meters in uset 
in the United States. 

4. In your chart you state that 
positive displacement meter has 
sure limits up to 300 Ib ASA standart 
We have for years built meters i 
pressures up to 5,000 Ibs, and even li 
years ago, regularly listed meters for 
pressures up to 2,000 Ibs. 

5. The same chart shows temper 
ture limits of 300°F. We have for® 
years built meters for temperatures ® 
to 450°F. 

6. Your chart also shows @ life 
expectancy for the positive displace 
ment meter of one to three yeas 
When used on clean liquids as 
in the first column of your chart, tle 
average life expectancy is actually # 
to 40 years. We estimate that more 
than 50% of our meters built in 19% 
are still in service, and many meter 
40 to 50 years old are still in use. 

7. Your chart also shows that 
periodic check of accuracy is reqw 


every three months. This is ® 
only if the meter is used under 
ditions for which it is not recom 
mended, such as liquids containiné J 
(Please Turn to Pafe 284) B 
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This MSA Field Service Engineer (right) is discussing gas analysis on a follow-up call with a plant superintendent. 
The M-S-A Inert Gas Analyzer which he's checking, is solving a number of complicated annealing furnace problems. 


gas analyzers 


from the start INSTRUMENT 
DIVISION 


MINE SAFETY APPLIANCES COMPANY 


Pittsburgh 8, Pennsylvania 


A. M-S-A (LIRA) Infrared Analyzer D. M-S-A Gas Thermatron 
8. M-S-A Inert Gas Analyzer E. M-S-A Oxygen Indicator 
C. M-S-A Combustible Gas Analyzer F. M-S-A Water Vapor Recorder 
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MODEL 5 


THE MOSELEY 


AUTOGRAF 


X-Y RECORDER — 


Wherever mechanical, physical or electrical data is collected, the Moseley 
AUTOGRAF X-Y Recorder has earned an enviable reputation as a reliable 
and economical means for rapid, accurate automatic graphic recording. 
Precision manufactured and tested, the AUTOGRAF is available in a 
complete choice of models for bench use, rack mounting, large or small 
standard graph paper. A full line of accessories adapt the AUTOGRAF 
to almost any data translating problem, including card or tape reading, 
point plotting, curve following and curve drawing. 





Model 60 Logarithmic Converter 
60 db dynamic range; AC or DC; 
20-20,000 cps; with AUTOGRAF and 
appropriate signal generator auto- 
matically plots gain-frequency 
volts. Available with digital output. characteristics. 


Model 20 DC Voltmeter A servo- 
actuated electronic voltmeter with 
large, easy to read linear scale. 
Ranges from 3 millivolts to 300 





F.L. MOSELEY CoO. 


409 N. FAIR OAKS AVENUE, PASADENA, CALIFORNIA 


Bulletins with complete information will be furnished on request. 
Circle 19A on Readers’ Service Card 















(Continued from Page 24A) 


abrasive solids. Under norma] Oper. 
tion where close accuracy igs W 
the meters are recommended to be 
checked perhaps once a year, 

8. Your chart also shows deh 
of 8 to 24 weeks. Eight weeks iggy 
the longest delivery being quoted 
us for even the most unusual ma 
we build. 

You appreciate that the points 
tioned above are extremely important 
and that the statements in the artig, 
give an entirely incorrect impregsig 
of the Displacement Meter Industry 
and its products. We consider jt jp. 
portant, therefore, that some megy 
should be found to correct the erro, 
mentioned above, and that the corn. 
tion should be given a promineng 
equal to that of the original artic 


H. F. Barrett, Sales Manage 
BUFFALO METER 0, 


Reply: a) The writer agrees that th 
positive displacement meter is not, 
rate-type flowmeter, but feels that 
is a volumetric or integrating typ, 
very similar to the turbine flowmeter, 
In fact, both meters depend on th 
same basic principles of fluid mechan. 
ics: the positive displacement mete 
being close tolerance—high friction; 
the turbine meter wide tolerance—loy 
friction. 

b) The 20 million disc-type positive 
displacement meters includes, I hk 
lieve, the domestic water meter. Th 
article was intended entirely for th 
industrial process instrument field 
wherein, of course, the dise type is 
widely used. 

c) While special displacement me 
ters have been made for high pres 
sure and temperature services, | ca 
find no catalog reference to a complete 
line being offered for these condition 

d) The comment of life expectancy 
of the meter as mentioned by th 
Buffalo Meter Company does not seem 
to be compatable with the authors 
intent of showing that the positive 
displacement meter provides the higt 
est degree of accuracy obtainable 
Likewise, the life expectancy value is 
shown as 1 to 3 years in terms 
maintaining the highest degree of pre 
cision since this is primarily a close 
tolerance—high friction device where 
in wear affects accuracy. 

e) Regarding the delivery, the auth 
or regrets that he may have ji . 
the “exception rather than the rik 
and that most shipments are now be 
ing made well within eight weeks. 


In summary I would like to # 
that the information presented repre 
sented average value for a § 
selection factor when all other fe 
tors were given equal considerati® 
For any one application or for any 
meter style, special designs are ¥ 
able from all manufacturers. 

Ralph L. Shapcott, Manage 
Industrial Instruments Dit. 


FISHER & PORTER COMPAM 
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r it im. 
Means 
eran Your Rate of Change 
corre. 
ninence 
ticle, The one word which characterized the 12th Annual ISA Instrument-Automation Conference and 
{anager Exhibit in Cleveland was — dynamics. In every discussion the word dynamics was the key to the 
ER (0, real understanding of a subject. It is obvious that statics must be considered as a special case of 
dynamics. 
hat the 
} not a It is difficult to understand how so many in the process industries have so long overlooked the basic 
that it fact that every aspect of process engineering is characterized by changing conditions. There are 
type those who say this is not an oversight, but a lack of physical equipment to measure and technical 
oy knowledge to express dynamic behavior. Nevertheless, instrument and control groups in most of 
Br the process industries must face the fact that they have not kept pace with the changing times in 
nee their field of responsibility. 
iction; 
e—lov It was encouraging to hear discussions at the Cleveland meeting which indicate that many instrument 
3 engineers are now beginning to realize that they must take a more mathematical and scientific 
ositive approach to problems. They now begin to be serious about dynamics replacing statics as a mode 
‘a of thinking in solution to instrument and control problems. While this “new look” in instrumen- 
2a tation does not solve all problems, it certainly gives one a valuable new viewpoint. It is generally 
field, agreed that many of the “old-line” instrument supervisors may not be up-to-date in their technical 
ype is training, but certainly they should be aware of what the many changes imply in their plant and 
take steps to insure that new ideas and new “blood” are introduced to realize the benefits that 
it me- modern instrumentation provides. 
pres: 
- aa Experiences of engineering groups in the field of aeronautics, missiles, servomechanisms and some 
itions process industries clearly indicate that a systems engineering organization and a dynamics approach 
“taney get results. Each day brings a clearer picture that military engineering achievements can be util- 
y the ized in industrial design. It should be obvious that the complexity of problems in both instrument 
, Seem manufacture and application demands the best logical engineering and business practices we can 


thor's muster. We need to adopt a systems engineering approach as rapidly as possible. Even at this 
sitive early date there emerges a logical recognition that the basic elements of instrumentation and 
be control are the same with practically every problem — only the combination of hardware and 
tee Operating criteria differ. 





f pre: Any instrument and control group which today does not have some impressions or definitions of 

close dynamic design and systems engineering is definitely behind the times. Some will say this is too 

rhere- fancy and complicated. A reasonable study should convince the skeptic that systems engineering 
and a dynamic approach can be practiced by any company to advantage. The success in your 

< company first depends on attitudes and understanding. Top management must agree to give it a 

nk’ real chance, by establishing the organization and attitudes that allow logical engineering to be prac- 

a ticed. They must state any problem clearly and it must be understood by all concerned. It must 

“ be recognized that it will take time and experience to bridge the gap from rule-of-thumb engineering 
to scientific engineering. The several instrument manufacturers and pioneering users in the process 

a industries who are now pioneering systems engineering and dynamic design deserve credit and 

on support from the entire industry. 
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Figure 1. This Goodyear 
GEDA analog computer (left) 
installed at the Massillon 
Ohio plant of Ohio Edison, 
provides, for the first time 
completely automatic dig. 
patching of power. Standing 
at the system wall diagram 
are (left to right) Chief Sys. 
tem Dispatcher Evan Garg 
and System Dispatche, 
Harold Magers. At the phone 
is System Dispatcher Nels 
Stoble. 








First Computer-Controlled Power System 


For the first time, the completely-automatic dispatching of elec’ 


tric power generation, including fuel costs, turbine and boiler 


characteristics, and transmission losses, has been achieved by 


use of an analog computer. 


Estimates are that savings accom 


plished will pay for the computer control in under two years 


FOR OVER 30 YEARS, the interest of the Ohio Edison 
Company in the development of economic allocation of 
power-system generation has kept pace with the tremendous 
expansion of its system from one that originally served 
the Akron, Youngstown, and Springfield area, to an approxi- 
mately 8900-square-mile system that today covers parts of 
central and northeastern Ohio and western Pennsylvania. 


Early System Load-Frequency Control 


Prior to its near doubling in size in May 1950, when The 
Ohio Public Service Company was merged into the Ohio 
Edison Company, the generating system had been controlled 
by equipment relatively simple by today’s standards. Sys- 
tem regulation demand was satisfied by controlling a single 
unit at a time, and plant incremental generation costs 
could be satisfactorily adjusted for transmission losses by 
simple IR calculations. 

With this merger, the transmission system became an 
extensive network with 12 generating stations. One of the 
first steps taken to control this generating system was the 
installation of a modern and comprehensive Leeds and 
Northrup load-frequency control system. 

At about the same time, considerable research was being 
done throughout the industry to develop mathematical equa- 


*From 8 paper presented at the |9th Annual American Power Confer 
ence, sponsored by The no nstitut Technology, March 27-29 
1957, Chicago, Illinois 
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by R. H. Travers 
Operating Results Engineer 
Ohio Edison Company, Akron, Ohio 


and S. B. Yochelson 
Head, Advanced 
Development and Systems Engineering 
Computer Department 
Goodyear Aircraft Corporation, Akron, Ohio 


tions expressing transmission network losses, and to @ 
ordinate these losses with generating costs. Ohio Bais 
entered into this research with Commonwealth Associates 
Inc. (Jackson, Michigan), and Westinghouse Electric Cor 
poration, and developed incremental generating schedules 
that recognized both the incremental generating costs and 
the incremental transmission costs. These precalculated 
schedules were applied to the load-control equipment from 
time to time by manually setting dials on the master col 
sole of the load-frequency control. 


Needed: Real-Time Control 


Although these schedules were extremely useful, a 
potential accuracy of the method could not be fully real rs 
because the actual, at the moment, operating conditio 
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licated the conditions assumed when the schedules 
ed. The modification of the schedules needed 
to make them usable by the system operators was both 
tedious and time-consuming. Thus there was need for a 
device that could continuously compute the economic dis- 
patch from the conditions in existence at the moment. 
Goodyear Aircraft Corporation had meanwhile developed 
and marketed general-purpose analog computers capable of 
solving complicated mathematical equations on a contin- 
yous basis. Discussions between the engineers of both 
companies confirmed the feasibility of the use of this type 
of computer for solving the equations for the economic dis- 
patch of a power system. A period of joint development fol- 
lowed, from which resulted the GEDA’ Power Dispatch 


Computer. 


never dup 
were calculat 


COMPUTER DESCRIPTION 


The GEDA Power Dispatch Computer continuously solves 
the problem of economic allocation of generation on a power 
system. From knowledge of the total required generation 
of the system at any instant, it determines the contribution 
each plant should make so that: 

1. The system total generation requirement is met. 
2. The total fuel cost at that instant is at its minimum. 

The basic principle of economic scheduling is equalizing 
incremental delivered power costs for the power supplied by 
each of the sources. It has been shown that, under econom- 
ic balance, the incremental value of power delivered from a 
source is equal to the incremental station production cost 
plus the cost of incremental losses. 

The incremental station production costs can be evaluated 
from test data and from knowledge of fuel costs at the 
stations. Incremental losses can be approximated mathe- 
matically, but, to perform the approximation at the present 
state of the art, it is necessary to know the power outputs 
of the stations and the power flows in the tie-lines of the 
syste. Because the most economic station power outputs 
depend on the losses, the problem can be expressed only by 
a set of simultaneous, nonlinear, partial, differential equa- 
tions (called the “coordination equations’). These equa- 
tions are solved by the computer. 


Choice of Control Modes 


The computer is designed to allow three modes of opera- 
tion: (1) computer, (2) computer-dispatcher, and (3) com- 
puter-controller. 


1Reg TM, Goodyear Aircraft Corporation. Akron 15. Ohio 
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Figure 2. Curves show results of capacity reduction 
in plant containing a modern, efficient machine and 
two older, less efficient units. 


1. Computer Mode. As 2 computer, the inputs (such as 
total required generation and tie-line powers) are set 
manually. The computer determines and indicates: 


a. economic values of station generation 
b. incremental cost of power at the load centers 


ce. incremental values of power at the tie points 
d. incremental production costs at the regulating sta- 
tions 


2. Computer-Dispatcher Mode. As a computer-dispatcher, 
manually-set values of total required generation and tie- 
line powers are replaced by values from repeating slidewires 
in the various generation and tie-line recorders in the dis- 
patcher’s office. The computer follows the system and con- 
tinuously computes and indicates the above quantities for 


use by the dispatchers. 


3. Computer-Controller Mode. As a computer-controller, 
the values of individual station generation, obtained as in 
the second mode, are supplied to the load-control equipment 
in place of manually-set regulating points. The dispatch of 
station generation as determined by the computer on an 
economic basis is thus instantly applied to the automatic 
control of the system. 


FROM EACH INTERCONNECTION TIE (INE 


Figure 3. Pictorial dia- 
gram of the computer 
controlled power dis- 
patching system. Turn- 
ing a single switch 
(center) transfers from 
full automatic control 
by the computer (left) 
to manual contro! from 
the console (right). 
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Figure 4. Control action — one plant. At 12:30, 
control was switched from manual to computer. 
Note how closely actual generated power follows 
desired power. 


Station Heat-Rate Simulation 


Incremental heat-rate data for the generating units are 
represented in the computer by either two or three straight- 
line approximations of a curve. Physically, these approxi- 
mations are simulated by resistor-diode networks mounted 
on printed-circuit plug-in cards. Each station in the system 
is represented by a “station simulator” and each of these 
was designed to accommodate up to 10 of the heat-rate 
ecards. Since any one of the cards can be connected in- 
dependently, each card can represent a single unit or a com- 
bination of units, depending on how the heat-rate data can 
be derived. 

One of the stations in the system has a topping unit 
and low-pressure boilers. For this station, it was found 
that better accuracy was obtained by simulating combina- 
tions of units with each heat-rate card. For all other sta- 
tions, each unit is represented individually. The composite 
station heat-rate is obtained by summing the individual 
representations. Where one unit is supplied by two boilers, 
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as several are, two heat-rate cards have been provided: 
for two-boiler operation and the other for single-boile 
operation. 

Each heat-rate card is provided with a high-limit and 
low-limit control. Also, over-all station high-limit anq ee 
limit controls are incorporated in each station Simulator 
With these controls, any restriction that occurs, whether 
on an entire station or on an individual machine, can be 
accurately represented. 


Effects of Machine Limits 


Figure 2 shows the results of a capacity reduction Ona 
modern efficient unit in a plant that also contains two 
older, less efficient units. Curve A represents a normal 
dispatch for this station with all machine limits set at their 
maximums. If the capacity reduction is set on the limit 
for the low-cost unit, the dispatch is as shown in Curve B 
However, if the reduction is to be approximated by setting 
the station limit, the dispatch will be as shown in Curvee 
For this latter dispatch, the computer was working on th 
basis that the reduction in capacity had occurred on th 
highest-cost capacity and, therefore, it allocated to this 
station a load that it calculated could be produced ag joy. 
cost generation. 


Transmission Loss Simulation 


The “B constants,” or the constants of the loss formyl 
that relate the incremental transmission-net-work logge 
to the power flows in the system, are represented in the 
computer by fixed resistors. When changes in the log 
formula occur, they are handled by replacement of the 
plug-in cards on which the resistors are mounted. The 
particular loss formula now in use assumes that all system 
loads vary together in equal proportions. If, in the future, 
it should become desirable to use the type of loss formula 
that assumes that the loads do not vary in this manner, it 
will be possible to add the resistor representing the added 
term to the loss formula (ie., the B,term). 


LOAD CONTROL EQUIPMENT DESIGN 


The load-control equipment in the dispatcher’s office in 
cludes a master console that contains controls for pro 
graming any desired generation allocation, ratios of par 
ticipation of the various plants, and high and low operating 
limits for the stations. In the period before the computer 
was installed, the load control was programed in a 
cordance with the precalculated dispatch schedules. Esset- 
tially, these schedules indicated to the dispatcher those 
settings for the regulating-point setters in the load-contrdl 
console which would be in accord with the total generation 
required of the system. 

In addition to the master system control, a trial install 
tion was made of a station-load control that allocated st 
tion load among the machines in the station on the basis 
of equal incremental heat rates. Its operation was Very 
satisfactory, and a simpler version is now being installed 
throughout the system in plants having units with dis 
similar heat-rate characteristics on simultaneous control. 

In procuring the control system, considerable emphasis 
was placed on the regulating ability of the units and the 
desire for economic allocation of generation. Consequently, 
great flexibility was built into it; and all units, except som 
of the very small old units in the system, were also equipped 
for automatic control. This policy is continuing, and auto 
matic load-control equipment is now included in the initial 
installation of all new units. 


COMBINED SYSTEM 

at baset 
mit 
ime of 


To realize maximum benefit from a computer th 
its solutions on fuel costs, availability of units, li 
strictions, and tie-line flows actually existing at thet 
solution, it is necessary to set these solutions instantly into 
the load-control equipment. Familiarity with the loadiné 
characteristics of the system obtained in the development 
the economic dispatch programs, and performance expe 
rience with the load-control equipment indicated that no ser! 
ous problems should be encountered in tying the computer 
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into the control equipment. Complete control of the gen- 
erating system through the computer was therefore made 
the immediate goal, rather than an ultimate goal. 

Integration of the computer with the system control was 
realtively simple. Essentially, it was necessary to install 
repeating slidewires in the appropriate recorders to supply 
certain data (such as tie-line flows and total generation) 
to the computer, and a set of servos, one for each generating 
station, to feed the computer solutions of desired generation 
(i.€., the regulating points) into the system control. 

The function of the computer is to adjust continuously 
the regulating-point setters of the control equipment to 
their most economic points. The actual control action is 
— by the load-control system in its normal man- 
Figure 3 is a pictorial block diagram of the interconnec- 
tion of the equipment. Provision is made for removing the 
computer from the control scheme by turning one switch. 
This immediately places the supervision of the system back 
to the master control console. 


Dispatcher Retraining Required 


ae hecessary revamping of the control equipment was 
pleted within two weeks from the time the computer 
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delivered. As soon as possible, the computer was 
“automatic control” and the results were very 
satisfactory. From the latter part of September, 1956, until 
the end of November, a continuous program of education 
was carried on with the dispatchers in the use of the com- 
puter. As each man became familiar with its use, he used 
it more of the time. Since the latter part of November, the 
computer has been in continuous control of the system. 


was 
placed into 


SERVICE AND AVAILABILITY 


“shakedown” period, several minor 
These difficulties were grad- 


During the initial 
difficulties were experienced. 
ually eliminated. 


Computer Self Checking 

The computer has a self-checking circuit for continuously 
correcting the zero drift of its many d-c amplifiers. In- 
ability to correct this drift is an indication of amplifier 
malfunction, and pulses applied to neon lamps then become 
large enough to energize the lamps. These conduct and 
flash, indicating the location of the trouble. At the same 
time, a trip circuit is energized that trips off the load 
control. It was found that somewhere in the load-control 
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Figure 6. Economic dispatch of generating station 


plotted by X-Y recorder from calculations by com- 
puter. 


equipment high-frequency interference, or “noise,” was 
being generated and fed back into the computer through 
the interconnecting wires, causing false tripping of the 
circuit. An extensive search failed to pinpoint the exact 
source of this “noise,” but the problem was solved by in- 
stalling r-f filters in each of the wires interconnecting the 
computer with the load-control equipment. Approximately 
20 such filters were required; they were all mounted in a 
metal wall box less than 18 inches square and 4 inches 
deep. 

Indicating-lamp life was somewhat short. This was 
remedied by the replacement of 6-volt lamps with 12-volt 
equivalents; the loss in brilliancy is actually desirable. 

Initially, there were some component failures, mainiy 
in one type of resistor. As the defective units were re- 
placed, failure from this type of cause gradually became in- 
frequent. 

Operation has pointed out some desirable changes. Limit 
setters were found to be somewhat too sensitive. Sensi- 
tivity was reduced by changing the values of resistors in 
the circuits without sacrificing usable range. It has been 
found desirable to have direct control of \, the incremental 
cost of power at the load center, when using the computer 
for investigations. A rather simple change in the circuit 
can make this possible, which probably will be made soon. 

Detailed availability time records have been kept since 
mid-December. Excluding a 50-hour period over the Christ- 
mas holidays when a tube failed and a replacement could not 
be obtained, the records show 95.5% availability from De- 
cember 15, 1956 to January 31, 1957. 


OPERATING RESULTS 


Figure 4 is a reproduction of a chart taken from a 
station recorder in the dispatcher’s office, showing typical 
control action. Two traces are recorded: one represents the 
generation desired of the station, the other represents the 
actual generation. Until approximately 12:20 P.M., the sys- 
tem was under manual control by means of the master con- 
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sole. Note that, just before noon, the desired Seneratin 
was changed from 78 Mw to 66 Mw. At APDroximate) | 
12:20, control of the system was switched from the Masty: | 
console to the computer. After this time, the desired pu 
eration is the economic value the station should Produc 
and is followed quite closely by the actual generation. Th 
displacement between the two traces is due to the Mechayi 
cal construction of the recorder; the trace of desireg te 
eration is recorded slightly in advance of the actual gehen; 
tion trace, thus appearing several minutes earlier On th 
record. 

Figure 5 is a composite reproduction of Simultaneg, 
chart records of six plants that were on control and Supe 
vised by the computer. (Five other plants that wer » 
base load at the time are not shown.) There are two poigy 
of special interest in this figure. Plant MR was being hel | 
at approximately 40 Mw minimum until 3:41 P.M, when th: 
minimum was reduced to about 35 Mw as the result of» 
area loading requirement. After this minimum Was fe 
duced, the output of the plant started to decrease, by yg! 
3:48, a unit was taken off the line at plant T. The rapid 
drop in output at plant T more than satisfied the sysig 
load drop, and plant MR did not reduce output to its desing 
value. At 4:10 a load pick-up was experienced, and g 
plants responded, including plant MR. From 4:14 to 4 
was a readjustment period, during which the plants’ oy 
puts returned to schedule. However, it should be noted thy 
plant MR returned to a value 24 Mw high; probably th 
minmum control limit at the plant was not set quite go Igy 
as the corresponding limit setting in the computer. 


Dispatcher-Plant Information Exchange Essential 


This points up the necessary of keeping conditions at th 
plants closely related to the information supplied to th 
computer. Limit setters on the plant control have been om 
of the problems. Instructions have been given to plan 
personnel to keep these set at their lowest permissilk 
value of Mw output for regulation, but occasionally the 
have been adjusted upward due to some plant condition ani 
the dispatcher has not been advised of the change. &s 
operating personnel become more familiar with this equip 
ment, they are realizing the importance of these procedures 
and the necessity of passing along information. 


OTHER COMPUTER USES 


One of the major advantages of using a computer as@ 
adjunct to the control system is that, as a result of is 
inherent flexibility, it can also be used for obtaining dats 
that are useful in the broader concepts of system operation 
This was the primary reason for providing a means 
switching the computer out of the control chain and # 
multaneously returning the control supervision to the ma 
ter control console. 

Other computer uses: 1. obtaining tie-line cost data for 
the scheduling and billing of economy interchange trans 
tions; 2. determination of typical dispatch data for estima 
ing future kilowatt-hour output and production costs 
plants; 3. getting data for various engineering and operat: 
ing analyses. 

To facilitate the recording of these data, provision bas 
been made to connect an “X-Y” recorder. This unit can plot 


continuous curves of the desired information from the cm | 





puter. A typical set of curves is shown in Figure 6. Also. | 


an Esterline-Angus recorder continuously records the value | 


of \, when the computer is being used for automatic control 
With the aid of this latter record, and daily plots #! 
versus total system generation, taken from the X-Y plottt 
much useful cost information can be accumulated. 


SUMMARY 


This system, while pioneering new equipment and 0 
ideas for the power industry, is proving to be reliable 
practical. Because of its inherent flexibility, it can be 
advantageously as an aid in billing, budgeting, ~ 
planning, and system economic analysis procedures, as wel 
as in system control. 
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Here described is a pneumatic process analog, complete with con- 
troller and recorder, that produces a wide variety of demonstrations 


of open and closed loop control. 


It is an ideal teaching aid for 


realistic presentation to practical instrument technicians of process 
control theory, controller mode adjustments, and the checking of 


controller performance and alignment. 


And for the engineer, it 


can analyze proposed plants and predict their control performance. 


A Pneumatic Analog 


for Testing and Teaching 


DURING THE PAST FEW YEARS, much has been said 
and written about analog computers. Although electronic 
analogs have held the spot light, we should not overlook the 
advantages of a relatively simple pneumatic analog—either 
as a supplement to the electronic type, or as THE analog 
for small installations such as plant instrument shops. One 
big advantage is in cost. A good, accurate, pneumatic 
analog can be built for considerably less than an equivalent 
electronic unit, and for many applications it will do just as 
good a job. We list here some of these applications. 


Some Uses for a Pneumatic Analog 


1. Training. Being able to set up an analog of a plant 
process offers an excellent opportunity for training both 
engineering and maintenance personnel along two lines: 
instrument behavior and control system behavior. By 
adding a standard pneumatic controller to the pneumatic 
process analog, the effects of load upsets at various loca- 
tions in the process, controller set-point changes, and 
process gain changes can be studied with ease. Transmis- 
sion line effects, friction in valves, and non-linear transmit- 
ter characteristics are other important and interesting 
effects that can be analyzed with the aid of a simple analog. 


2. “Field Test” of Instruments Before Installation. It 


Is a simple Matter to connect some types of standard pneu- 
matic control instruments, such as controllers or pressure 
transmitters, to a pneumatic process analog. Thus, instru- 
ment alignment and accuracy can be checked and adjusted 
under dynamic operating conditions. Good operation at 
these conditions should ensure satisfactory operation in 
plant service, if proper installation practices are observed. 


3. Analysis of Actual Control Systems. In addition to 
the training aspects of system analysis, various possible 
Naps Magna can be evaluated with a pneumatic analog 
ra ulate actual plant processes. If the transfer function 

a process, expressed in time-constants, gain, and dead- 
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time can be obtained experimentally or by calculation, vari- 
ous control systems can be derived and their performance 
evaluated. This is true for trouble-shooting existing 
processes or for designing control systems for new 
processes. Any convenient time-scale can be used on the 
analog to speed up the analysis; for example, seconds can 
be used for a unit of time instead of minutes as in the actual 
process. 


Requirements for an Accurate Pneumatic Analog 


Now that we have justified a pneumatic analog, what are 
the requirements for a good one? ist. There must be an 
accurate and reproducible simulation of the three major 
process parameters: time constants, gain and dead time. 
2nd. The analog should be extremely flexible so that a great 
variety of processes can be simulated, and load upsets can 
be introduced anywhere in the process. 3rd. Simplicity: 
the components should be arranged so that inexperienced 
personnel can “program” the analog in short order, and be 
able to follow the complete loop of process and control 
system. 4th. Pneumatic systems are susceptible to leakage, 
and because of this, several pneumatic analogs have been in- 
accurate. Therefore, any analog parts which are subject to 
very-low flow rates must be entirely free of air leaks. 5th. 
There should be no appreciable interaction between the 
various time constants in the unit. Finally, the flow of air 
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Figure 1. The 
pneumatic ana- 
log includes a 
control section 
(top of panel), 
process section 
(center), and 
patch board 
(bottom). 








must be sufficient to prevent saturation 
By normal amplitude 


through the analog 
of normal-amplitude input-signals. 
we mean + 0.5 psi. 


DESCRIPTION AND OPERATION 


The pneumatic analog, shown in Figure 1, uses a semi- 
graphic panel mounted on a mobile base. It includes a 
control section, a process section, and a patch board at the 
bottom for programing the desired pneumatic circuit. 

The control section consists of a stacked-diaphragm three- 
mode controller, a set-point regulator, a separate derivative 
unit, and a two-pen recorder. The process section contains 
four adjustable time-constant units for isolating relays, four 
3-way valves, and a proportional controller for varying the 
process gain. A separate dead-time unit has been devised 
for use with the analog.’ Other supplementary equipment, 


|. “Dead Time Simulated by Transport Delay’’. P. E. A. Cowley and A. 
Bremer, Cont. Eng., Vol. 4, No. 4, pg. 129-33, Apr 57. 
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Figure 2. A typical piping arrangement of the pnev- 
matic analog — only one of many possible connec. 
tions quickly provided by the flexible tubing and 
patch board. 


such as transmission lines, control valve operators, etc., cap 
be patched into the circuit where desired. 

The flow pattern through the analog can be followed ip 
Figure 2. Solid lines between the components represent 
permanent piping, and dashed lines represent plastic tubing 
that can be quickly plugged into any of the numbered 
“Snap-Tite” fittings. Only one of the many possible floy 
paths is shown in Figure 2. 

The components in the process section can be used als 
to pneumatically generate many functions that are available 
in electronic analog computers. For instance, integration 
or differentiation can be obtained by building a simple feed- 
back-network, with a gain and a time-constant unit. Mu 
tiplication, addition and subtraction can be done with a sup 
plementary pneumatic relay. Even non-linear functions 
could be generated with a simple cam-nozzle assembly that 
would also be a supplementary device. 


PROCESS COMPONENTS 


Time-Constant Units 


Each of the four time-constants is simulated by an at 
justable restriction in series with a fixed volume. Severil 
types of restrictions were tested, and it was found tha 
Bristol Company derivative resistance valves gave the bet 
accuracy and repeatability. These restriction devices a 














Figure 3. Dia 
gram of the 
time - constant 
units. Use of 
booster relays 
prevents _ inter 
action between 
time - constants, 
and overcomes 
effects of small 
leaks. 
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Figure 4. A mechanical 
dead-time generator 
which uses actual me- 
chanical distance and 
velocity to produce true 
transportation lag. 








adjustable through 10 positions. At each successive posi- 
tion, an additional length of capillary tubing is connected in 
series. Two of the time-constant units are connected 
through small volume tanks to the input connections of 
booster relays (Figure 3). The booster relays were tested 
for leakage and made bubble-tight. All connections between 
the derivative valves and the boosters were soldered and 
tested for leaks. The time-constant values for these two 
units range from 9 seconds to 900 seconds in nine equal- 
percentage steps. The tenth position is essentially zero. 

The other two units use only the volume of the input 
chamber of the booster relays plus the short length of 
connecting tubing. Here again all connections are soldered 
to be leak-free. The time-constant values in this case rang 
from 1 second to 100 seconds. Four additional time con- 
stants with an intermediate range of values were made up 
as “black boxes” to supplement the ones built into the 
analog. 

All of the units were calibrated with an input signal of 
9 psig + 0.5 psi by both step and frequency methods. A 
correction factor for operation at pressures other than 
9 psig was found by experimental data to be 3.67% for each 








Figure 5. Example proc- 
ess used to show how 
the analog can predict 
process control per- 
formance. 
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psi away from 9 psig. Higher pressures decrease the time 
constant. 

Each time-constant unit is preceded and followed by a 
3-way valve to permit flexibility in the analog circuit. The 
booster relays serve not only as isolating relays to prevent 
interaction between the units, but also serve to reduce to a 
negligible amount the effect of leakage in the vicinity of the 
3-way valves. 


Gain-Change Unit 


The device used for changing the gain of a process 
analog is simply a proportional controller. It is located 
after the time-constant units in the flow diagram, but can 
be used ahead of, or between time constants as well. A 
special calibrated dial is mounted on the front of the panel 
to show a range of gain adjustment from 0.05 to 10. 

The pneumatic set-point for this instrument is supplied 
by a pressure regulator, which is maintained at about the 
same pressure as the set point to the process controller. 
This will ensure that the same pressure level is maintained 
throughout the process and control system. To simulate 
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load changes in the process, the set point of the gain-chang- 
ing device can be varied in several different manners: 
step, ramp, sinusoid, or pulse. Any variation of this set 
point will immediately change the output pressure of the 
gain unit, which is the measured-variable signal to the 
process controller. 


CONTROL COMPONENTS 


The control section of the pneumatic analog consists of 
the following standard commercial equipment. 
1. A precision pressure regulator, with gage, used as the 
pneumatic set-point to the controller. 
A 3-mode stacked diaphragm controller. 
A separate derivative unit, used to show the effect of 
the location of derivative action in a control scheme. 
4. A 2-pen pneumatic recorder with chart speeds of 1, 


ow bo 


») 


or 3 inches per minute. This recorder can be easily 
modified for chart speeds of 10, 20 or 30 inches per 


minute. 


Supplementary Equipment 


Because all the analog components 
connect fittings, many external devices 
into any given problem. For example: 
1. Any make of controller can be used instead of the one 
permanently mounted on the analog panel. 

2. Coils of tubing to represent actual transmission line 
lengths can be used between the controller and process. 

3. Actual diaphragm valve operators can be used to pro- 
vide a variable volume, friction or hysteresis. 

4. A stepping switch or a sine-wave generator can be used 
for dynamic testing. 

5. An electronic multi-channel 
used to obtain faster chart speeds and 
time markings. 
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Figure 6. This simula- 
tion of the example 
process was set up on 
the pneumatic analog 
and analyzed for its re. 
sponse. 





re 

6. Pneumatic dead-time can be provided by two meth 
ist. Simulation of dead time by using three to six tim 
constant units in series is fairly accurate if the dy 
time is small compared to the major process tim 
constant. Accuracy increases with the number of tin 
constants used, but decreases as the amount of de 
time approaches the major process time-constant. 4 
An apparatus for a more accurate simulation of deg 
time approaches the major process time-constant. 
dead time unit uses the principle of transportation & 
lay. In this unit, a pneumatic input-signal to a smal 
valve-operator mechanically positions a series of ping m 
the circumference of a rotating wheel. After some & 
lay (dead time), the pins arrive at the “read on 
device which transmits an output air-pressure propor 
tional to the position of the pins. The amount of delay 
depends upon the speed of rotation of the memory whe 
and the angular distance between the input and output 
devices. It is adjustable between 5 seconds and I 

minutes. 


PERFORMANCE CHARACTERISTICS 


Because pneumatic systems are inherently non-linear, th 
most accurate performance is obtained by using very-smal 
signal amplitudes. In actual processes, however, upsets of 
10% or more are not uncommon. Therefore, signal ampli 
tudes of 1.0 psi were used to calibrate and test the proces 
components. 

Time constant values were obtained for each dial setting 
with both increasing and decreasing step changes at th 
6, 9 and 12 psig level. The values obtained at 9 psig wer 
averaged for use as the normal calibration. Spot checks 
were made by frequency-response tests, and in each ci 
the average values agreed within 5%, even when all fom 
time-constants were used together 





Figure 7. Chart records 
produced by the pneu- 
matic analog in re 
sponse to step changes 
in Feed A (Figure 5). 
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Figure 9. Chart record produced by noise in the analyzer measuring unreacted Feed A residue 
(See Figure 5). Noise was simulated by 20-second pulses approximately every 5 minutes. 


At operating pressures other than 9 psig, the time con- 
stant values will be different by the factor of 3.67% per psi 
mentioned earlier. The data obtained at the 6 and 12 psig 
operating level were also accurate to 5%. 


APPLICATION OF THE ANALOG IN CONTROL 
SYSTEM DESIGN 

The Problem 

An application of the pneumatic analog to a typical con- 
trol problem in the design stage can be demonstrated by 
an example. The problem is to determine if a suggested 
control scheme is practical, the quality of control that can 
be expected, and a general idea of the range of controller 
settings needed. A simplified block diagram of the two- 
stage process and control system is shown in Figure 5. 

Feed A enters the first-stage reactor, and feed B enters 
the second stage. Product C, with some unreacted feed B 
from the second-stage separator, is recycled back to the 
first stage, and the final product is removed from the first- 
stage separator. The most important variable in the 
process is the concentration of unreacted feed A leaving the 
second-stage separator in the residual stream. Rather than 
ratioing the two feeds on the basis of composition and 
monitoring the composition of the residual stream, the pro- 
posed control scheme analyzes the residual stream directly, 
and controls the flow rate of feed B to hold a constant com- 
position of feed A in the residue. 


Setting Up Analog of System 


A pneumatic analog of the unit was set up similar to 
Figure 6, with air pressures analogous to feeds A and B. A 
pneumatic computing relay was used as a summing device 
to complement the analog components. The two reactor 
columns and the two separators are represented by four 
blocks, each containing a time-constant lag and a deadtime. 
These dynamic parameters were estimated from the flow 
sheet, and were assumed to remain constant with small 
feed-changes. 

Note in Figure 6 that the regenerative process-loop gain 
8 unity, which would make the system unstable without 
control. 


Analog Results 


an controller was tuned to the following optimum set- 
gs: 


Proportional Band: 50% 
Rate Time: 
Reset Time: 


10 minutes 
ie, 20 minutes. 
his was done by setting the controller set-point. 


PP the feedback control and optimum controller set- 
88, a step change in feed A is studied in Figure 7 A, B, 
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Cand D. The amount of feed A at the output of pump P-1 
is shown in Figure 7A. The step appears immediately and 
at its full magnitude. It is followed by a long swell caused 
by the decreased amount of feed A that is fed back from the 
second stage before the controller acts. The amount of 
feed A at the output of the first stage is shown in Figure 7B 
After the total process dead-time, the controller acts to 
change feed B as shown in Figure 7C. The resultant feed 
A disturbance in the residual stream is shown in Figure 7D. 
The disturbance magnitude is reduced five times, and no 
permanent offset occurs. The complete response time is 
about 2 hours and 40 minutes of real time, but only 8 
minutes of analog time. 

A disturbance in feed B is shown in Figure 8. The 
upper curve shows the change in feed B after pump No. 
P-2. The full step-change appears immediately and is fol- 
lowed by the action of the controller on the feed rate. The 
resultant disturbance in the amount of feed A in the resi- 
due is displayed by the lower curve. 

A noise disturbance from the analytical instrument is 
represented in Figure 9 by pulses of 20-second duration 
initiated about every 5 minutes. This disturbance has no 
appreciable effect upon the residue, as shown by the slightly 
wavy curve in Figure 9. 

This analog study shows that the proposed process will be 
controllable with reasonable controller settings. Fast up- 
sets will be attenuated to practically zero by the process, 
and slow, large upsets will be reduced by a factor of five 
by the control system. The controller settings obtained 
with the analog would probably not apply directly to an 
actual plant because of the assumptions made, which may 
be in error. Since the settings were well within the range 
of commercial controllers, however, errors of + 50 or even 
100% could be tolerated with assurance that good control 
with the proposed method is feasible. 


CONCLUSION 


Although only one application example of a pneumatic 
analog has been discussed, the use of this device in other 
aspects of instrumentation are many and varied. In the 
fields of training, testing, and simply exploring control 
ideas or theories, the analog has been of great value. It is 
planned in the near future to construct a supplementary 
unit which will add more gain units, time constants, dead- 
time devices and multi-function relays to the facilities. 
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Exports of the German Optical and Precision Instruments Industry 
by Main Items, 1954, 1955, 1956 In DM 1,000 (4.2 DM = $1.00 U.S.) 


























1954 | 1955 1956 
Commodity Or PE : aR GRIER ae —— | 
| Value | % of Total Value % of Total Value | % of Tou 
ae snd See ae ; ie 
————”} — — = —- ———_ —— - = r - — |= Sl 
Cameras (still and movie cameras) 173,402 22.1 206,209 22.1 225,778 | oon 
Clocks, small 62,960 | 8.0 76,206 8.2 87,820 83 
Wall and other large clocks 53,042 6.8 52,454 5.6 46,454 | ag 
Surgical and dental instruments 49,360 6.3 54,557 5.8 63,124 6.0 
Measuring gages and instruments 42,996 5.5 49,963 5.4 66,542 er 
Photographic laboratory equipment 42,666 5.4 55,322 5.9 56,566 53 
Watches 42,437 5.4 54,755 5.9 62,879 | anom 
Electrical measuring instruments and gages 40,020 5.1 48,701 5.2 65,706 62 
Gas, liquid, and other meters 34,208 4.4 38,269 4.1 41,977  $gm 
Frames for eye-glasses 25,038 3.2 32,346 3.5 40,465 38 
Objectives, lenses and reflectors 22,796 3.0 31,656 3.4 31,100 — 
Others 194,362 24.8 232,639 24.9 271,600 | 257 
aiid tite ; : = = 
All products of optical goods and 1 
precision instruments industry 783,287 100.0 933,077 100.0 1,060,011 100.0 
During 1956, West Germany’s increased competition, especially from Labor 
precision instruments and opti- 5wiss manufacturers. A’so, clock and In 1956, automation in the Wes 
cal goods industry continued to watch makers in Germany anticipate German instrument industry reducel 


expand with increased produc- 
tion, ingenuous new products 
and increased sales. However, 
exports failed to increase as 
much as domestic sales, for 
Swiss and Japanese competition 
for foreign markets caused Ger- 
man makers considerable con- 
cern. This report is based on a 
Foreign Despatch by Converse 
Hettinger, American Consul, 
Stuttgart. 


Business Volume Increases 


West German instrument activity 
was more healthy than the country’s 
industrial level as a whole; the in- 
strument industry gained 19 points 
during 1956 as compared to a gain of 
only 15 points for West German in- 
dustry altogether. The instrument in- 
dustry production showed an increase 
of 11.6% over 1955. Precision instru- 
ments and medical instruments regis- 
tered gains of 13.9%, while optical 


goods increased 16.9%, but watches 
and cameras only 9.8%. 
As for 1957 production, industry 


leaders expected it to remain at pres- 
ent levels, or at best, to increase slight- 
ly. This increase may be due to better 
domestic demand, spurred by increased 
West German purchasing power, es- 
pecially for luxury goods such as 
cameras and watches. On the other 
hand, watch manufacturers will face 
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increased competition for the United 
States market from Japanese makers. 

For the forseeable future, the in- 
dustry is likely to continue its disin- 
clination to search for military orders, 
being for the most part profitably and 
fully engaged in producing non-mili- 
tary equipment. 


Plant Capacity and Expansion 


Production in the precision instru- 
ments industry is said to have reached 


the limit of present plant capacity. 
Output apparently can be increased 
only by further investment and plant 
expansion. 


Average dividends of 7.8% paid in 
1956 by the West German instrument 
firms were slightly better than those in 
1955, and averaged higher than those 
paid by German industry in general. 
German instrument industry leaders 
are worried by the probability of a 
further increase in labor costs dur- 
ing 1957. These leaders were in re- 
markable agreement in their opinion 
that this increase cannot be compen- 
sated or absorbed either by more 
efficient organization of production or, 
on the other hand, by a reduction in 
their margin of profit, which they con- 
sider already slight. Prices through- 
out the industry rose in general 5% 
in 1956 as compared to 1955, due large- 
ly to the labor demands for a shorter 
working week and wage _ increase, 
which together have raised labor costs 
by approximately 8% in 1956. 








its need for highly-skilled workers, 
although the total number of worker 
increased by 3.8% as compared to 195i. 
Competition for workers with indus 
tries using labor less intensively than 
does the instrument industry, and 
therefore better able to offer higher 
wages, has led to an increase in th 
number of women workers employe 
by the precision instrument industry. 

The position of workers in precisid 
instruments industries has improvel 
considerably during 1956. Average 
wages have gone up more than 50% 
since 1950. Because labor costs repr 
sent 35% of total production costs, at 
since productivity has risen by oy 
about 25% in the same period, the it 
strument industry, being unable ® 
pass its increased costs on as 
creased prices, has been forced ® 
make important adjustments. Indus 
try leaders were unanimous in thet 
belief that increased production efit 
iency is not feasible, and they profess 
to find themselves in an inescapable 
position. 

The annual hourly wage for all work 
ers in the precision instruments indus 
try average DM1.78* in 1956. Wage 
paid in the last quarter of 1956 repre 
sent an increase of 48.2% as com 
to the first quarter of 1954. Earning 
of salaried employees similarly it 


creased by 48.0% over the sa 
period. Moreover, the wor 
throughout the instrument industt 


* 4.2 DM = $1.00 U.S. 
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6- 
reduced in October 1956 from a 
por 48-hour week to a 5-day, 45-hour 


= of female labor in the German 
instrument industry increased ; in 1952 
female employees constituted 37% of 
the total, while in 1956 they repre- 
sented 46%. Partly due to this in- 
creased use of women workers, to- 
gether with increased automation, the 
instrument industry did not suffer a 
labor shortage in 1956, to the same 
degree that it had in 1955. 

As to productivity: in the last quar- 
ter of 1956, the value of production per 
manhour was DM8.08, compared to 
DM6.92 in the last quarter of 1954. 


instrument Exports by West Germany 

West German precision instruments 
and optical goods exports during 1956 
totaled DM922,674,000 an increase of 
12.1% as compared to 1955. 45% of 
the total production of the West Ger- 
man instrument industry was exported 
in 1956, compared to 38% in 1955. 

Among its export markets, the Ger- 
man precision instruments people con- 
sidered the United States their prime 
market for the last three years, the 
Netherlands second, and Sweden third. 

The Polish — West German trade 
agreement of October 1956, provided a 
market of $1,300,000 to Poland. While 
this figure is unimportantly small, this 
trade agreement is significant as an 
indication of West Germany’s recep- 
tivity to orders from new foreign 
markets. 

Export of precision instruments and 
optical goods to the United States 
amounted to 17.6% of the total ex- 
ported by West Germany. Cameras 
were by far the leading product for 
U.S. export, clocks and watches were 
second, and medical and surgical in- 
struments third. 


New Instrument Products For 1956 

Many splendid new instrument de- 
signs, incorporating radical improve- 
ments on previous equipment, or com- 
pletely new principles of operation, 
were introduced by the West German 
instrument industry in 1956. Among 
the items of most interest to the in- 
dustrial instrument readers of the ISA 
Journal are: 


Spectra Double Projector. Manufac- 
turer: C. A. Steinheil Soehne GmbH. 
Munich. For rapid and accurate quan- 
titative and semi-quantitative evalua- 
tion of spectra by simultaneous projec- 
— of analysis and comparison spec- 
ra. 


Reflection Meter. Manufacturer: Dr. 
B. Lange, Berlin-Zehlendorf. For ob- 
jective measurement by means of pho- 
to-electric cell of reflection of surfaces 
of metals, varnishes, glass, textiles, 
paper, etc., and of transmitted light of 
transparent bodies. 

Hygrometer for Wood Moisture. 
Manufacturer: K. P. Mundinger, Ren- 
hingen/Wuerttemberg. For measuring 
rapidly degree of moisture in various 
kinds of wood, e.g. boards, planks, 
Staves, veneers, wood fiber boards, etc. 
(range: 6-24%). Can also be used as 
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Production of Optical and Precision Instruments Industry 


1954, 1955, 1956 (In DM 1,000*) 








*4.2 DM = $1.00 U.S. 


1954 1955 | 1956 
ect | 

Sector of Industry Total Total Total 
Optical Goods 159,887 192,634 225,078 
Cameras 395,410 519,014 567,646 
Precision instruments 343,257 415,295 472,823 
Medical Instruments 102,583 106,641 120,270 
Clocks and Watches 436,372 475,980 522,365 

: . Ai . 
Total 1,437,509 1,709,564 1,908,182 








hygrometer for paper, hard wood, 
leather and textiles by substitution of 
special electrodes. 

Electric Rotation 
Manufacturer: Gebr. Haake, K. G., 
Berlin-Steglitz. For rheologic' ex- 
aminations, viscosity tests, and steady 
control and adjustments in research 
and production. Measures pure vis- 
cosity, structural viscosity, melting 
point, rheopexy, and thixotropy, also 
records melting and temperature 
graphs. 

High Pressure Autoclave. Manufac- 
turer: Webecke & Co. GmbH, Ham- 
burg. For laboratory sterilization. 
Equipped with manometer, thermome- 
ter and two security valves. Operating 
pressure: 2 atm. at temperature of 
134° Celsius. 

Sediment Meter. 
Ernst Leitz GmbH, Wetzlar. For sedi- 
ment analysis. Low voltage lamp 
emits light through collector system, 
heat absorbing filter, and diaphragm. 
Intensity of light passing through 
cuvette is measured by photoelectric 
cell and attached but separately- 
mounted galvanometer. 

Polarimeter. Manufacturer: R. 
Winkel GmbH (Zeiss-Winkel), Goet- 
tingen. Large precision half-shadow 
polarimeter with high sensitivity elec- 
tronic measuring scale. Especially de- 
signed for analysis laboratories of 
chemical industry. 

Float Manometer. Manufacturer: Sie- 
mens & Halske A. G., Wernerwerk fuer 
Messtechnik, Karlsruhe. U-pipe man- 
ometer simultaneously indicating and 
recording measured flow of water, gas, 
steam, or air, through throttle valves, 
high pressure (40, 100, 250, and 400 
kg/cm’). Float level is transmitted to 
measuring scale and recorder by mag- 
netic clutch. 

Chromatogram Attachment for Spec- 
tral Photometer. Manufacturer: Carl 
Zeiss, Oberkochen/Wuerttemberg. For 
extinction measuring by chromatogram 
and electrophorous tape in fields of vis- 
ible light and _ ultra-violet spectral 
light. Can be used for measurement of 
transparency of films, etc. 

Small Load Hardness Tester. Manu- 
facturer: Karl Frank GmbH, Wein- 
heim-Birkenau. Can be used for Bri- 
nell hardness tests, in contrast to com- 
mon hardness testers only for Vickers 


Viscosity Meter. 


Manufacturer: 


hardness tests. Adjustable oil-brake 
provides for smooth and shockless ap- 
plication of loads. 

Lithio-Chloride Hygroscope. Manu- 
facturer: Siemens & Halske A.G., Wer- 
nerwerk fuer Messtechnik, Karlsruhe. 
For measuring and compensating mois- 
ture of air, gases, etc. Important in 
manufacture of textiles, foodstuffs, 
paper, cellulose and tobacco, as well as 
for laboratory use. 

Super Rockwell 
Manufacturer: Kar! 
Weinheim-Birkenau. With load steps 
of 15, 30, and 45 kg. Especially suit- 
able for testing thin materials, e.g. 
sheet metal (razor blades, knives for 
electric razors, etc.,) and steel nitrate. 


Portable Hardness Tester for Rock- 
well and Vickers Hardness Tests. Man- 
ufacturer: Karl Frank GmbH, Wein- 
heim-Birkenau. For measurement of 
complicated parts in field of airplane 
and motor-vehicle construction. Low 
weight (approximately 700 grams), 
portable. Enables measurement of ma- 
terials which cannot be measured with 
stationary hardness testers. 

Recorder for Surface Measuring In- 
strument. Manufacturer: Ernst Leitz 
GmbH, Wetzlar. For recording surface 
contours of various materials. Upper 
scale furnishes average roughness in yu, 
lower scale furnishes established “Ra”- 
value in xu. 

Instrument for Rapid Determination 
of Water Content. Manufacturer: Wis- 
senschaftl.-Techn. Werkstaetten, Dozent 
Dr. habil, K. Slevogt und Peter Doerf- 
fel, Weilheim/Obb. For accurate de- 
termination of water content of grains, 
oil seeds, coffee beans, pulses, flour, 
etc. in quantity. 

Pupil Spectroscope. Manufacturer: 
Carl Zeiss, Oberkochen/Wuerttemberg. 
For determination of selective absorp- 
tion by transmitted light observation 
and determination of selective reflec- 
tion by incident light observation. 
Also applicable for interference colors. 


Hardness Tester. 
Frank GmbH, 


Microscope for the Examination of 
Jewels. Manufacturer: Ernst Leitz 
GmbH, Wetzlar. Microscope with in- 
terchangeable monocular or binocular 
tubes for examination of watch jewels, 
ete. Jewels may be observed by inci- 
dent light (ultropak lighting), or if 
transparent, transmitted light (light- 
ing source built-in). 
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Flights of Fancy. Simulated test flights of aires 
electronic components to 90,000 feet altitude, ang 
—1!00°F temperature are possible in two new enviro. 
mental test chambers recently installed at the Ble 
tronics Plant of Canadian Westinghouse, Hamilto, 
Ontario. Here, two technicians remove a frost-coy. 
ered test missile from the Tenney Engineering Strat 
sphere test chamber. Altitudes from sea level 4 
50,000 feet at 5,000 feet-per-minute climb can be 
reproduced, while simultaneously performing vibration 
tests. Thus can be simulated every flight condition 
called for in government specifications. 


‘ 


Hands Up! No holdup this — just Dr. J. W. Bleving 
General Electric's Instrument Department physician 
checking a worker's breath for traces of carbon-teite 
chloride poison. He's using the GE Halogen leat 
detector originally developed for industrial applice 
tions. It is so sensitive it can detect carbon tet ini 
human system more than an hour after a short @ 
posure to the poisonous gas. 





< 


Midget Memory. Truly a ‘mighty midget”’ is this inet 
square honeycomb — heart of the new General Electne 
Research information storage tube (bottom) — being 
held by its inventor Dr. Harold Day. Into each squatt 
inch of this bit of glass have been etched 250,000 fin} 
holes which are then metal filled. (See enlarged view= 
upper right). Information is written into one side 0 
honeycomb by an electron beam, like that in your 
picture tube, and read off the other side by a “read 
ing gun." Since each tiny storage cell will recognis 
at least 10 levels of signal intensity, more than 800, 
bits of computer data can be remembered by of 
square inch of honeycomb. 
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AUTOMATIC CONTROL AND AUTOMATION 
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Sleep Study. The Sleep Research Foundation, New 
York City, in an | l-year-old scientific study of sleep 
has tested hundreds of per- 
sons from all walks of life 
during over 3,400 nights 
and 20,000 hours of normal 
slumber. Here (right pho- 
to} technicians check cali- 
bration of L&N Micromax 
temperature recorder. Left 
hoto shows electrodes at- 





are tached to palms, wrists, 
'ude, an forearms, chest and scalp 
Prey of sleeping subject to meas- 
he Bee ure body movement, skin 
lamin temperature, heart and res- 
frost-co piration rate and brain 
9 Strat waves. Microphone (upper 
eve hy left) records sounds. (Au- 
Pre. thenticated News Photos) 
vibration 
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i . Down on the Farm. Here the performance of an Allis- 
tel Chalmers tractor and disk harrow are really being 
n leak field" tested. Brush Electronics oscillographs mounted 
oplica in trailer record ground speed, draw-bar pull and other 
in the significant equipment characteristics, as farm machines 
rt oe are put through actual work. Note bicycle wheel on 
harrow for measuring ground speed, and cables lead 
ing to strain gages on several parts of machines. 
Power for instruments is supplied by gasoline generator 
in trailer. 
inch | Sun-Powered Satellite. Earth-circling satellites will be 
ctric able to broadcast their location and other invaluable 
eing data for years, or until they fall, if the solar cells now 
uare being tested prove practical. Previously, using the 
tiny best available batteries, only 2 to 3 months of radio 
gis signal tracking were expected. Here engineer Andy 
sof Herchakowski. US Army Signal Engineering Labs., Ft. 
TV Monmouth checks the power output of solar cells 
ad- mounted on rotating model of satellite. Tray of water 
nize ilters out excessive infrared from bank of photo-flood 
00 lamps. Six cell clusters produce more than enough 
one Power to operate the satellite Minitrack radio system. 
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Here, a prominent labor spokesman appreciates the wonder of 
modern instrumentation, defines “data logging” from a fresh 
viewpoint, places automation in a historic and economic frame, 


gives trade-union thinking about unemployment, shorter hours, 
guaranteed annual wage and technical education; and through- 
out presses many pungent phrases—both charming and funny, 
quoting many sources—political, philosophical and statistical. 


Labor and Automation’ 


NOTING AND RECORDING physical phenomena has 
been the occupation of curious men for more generations 
than we can know. My personal hero in American history 
—Benjamin Franklin—discovered the Gulf Stream on a 
voyage to England by lowering a container over the ship’s 
rail at regular intervals, taking the water temperature with 
a thermometer, and plotting his readings as the vessel 
sailed eastward. Dr. Franklin was famed for the volume 
of his observations and his industry in recording them and 
speculating about them. Today, automatic data logging and 
control, done by instruments, is having tremendous im- 
pact upon industry, work and life. 


Beyond Human Senses 


My own considerable curiosity is piqued by man’s ability 
to make such instruments so sensitive they can find and 


*From a talk presented to the Sixth Symposium: Automatic Data Log 
ging Systems. ISA Philadelphia Section, November 7-8, 1956. 




















For generations, curious men have recorded physical 
phenomena. Thus, Benjamin Franklin discovered 
the Gulf Stream. 
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by Ted F. Silvey (Member of ISA) 
National Headquarters Staff AFL-CIO 
Washington, D. C. 


measure things that don’t exist so far as the human senses 
can determine. The instrument which can detect a hole 
in a vacuum tube so small it would take 120 years fora 
thimbleful of air to leak out the electronic sensor 
which checks a bearing surface to three-millionths of an 
inch at 7000 scannings an hour... the “inchworm motor’ 
which steps along one-millionth of an inch each step, to 
control piston-ring machining . . . the synchrotron in which 
electrons travel 37,000 miles in one-fifth of a second (just 
one ten-millionth slower than the speed of light)—all these 
and hundreds more of marvelous modern instruments sup 
plement and replace man’s five perceptive senses. 

The new miracle of technology we call automation, when 
applied to data processing in offices and production it 
factories, comes from this marriage of instruments whid 
extend men’s senses, and machines which replace men’s 
muscles. 


Man’s Challenge Lies in Deciding and Acting 


The uniqueness of man’s continuing efforts to lear 
about the physical world and its laws, is not so much it 
what his senses perceive, but in the decisions he can make 
and the actions he can take from the information. Yé, 
our real challenge is in decision-making and action-taking, 
which puts the new knowledge to use for human betterment 
—whether it’s acquired by a supersonic instrument or J 
Professor Kinsey’s sex researches. 


Wisdom: the Use of Knowledge 


Knowledge is the accumulation of facts and data; that 
is, logging. But wisdom is the use of knowledge to i 
highest end for the common good. Reading the log and 
understanding the implications of what we read is the 
fullest wisdom. 

History chills us with the record of how men have sought 
success by pushing others down. We of the trade-union 
movement idealistically have deplored this dog-eat-dog com 
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e, even in a world where there was not 
We have said: You can’t push another man 
ditch without getting down in the ditch with 
technology makes one thing especially 
en must grow together in the applica- 


petitive attitud 
enough for all. 
down into the 
him. If the new 
true, it is that all m 
tion of its benefits. 


Automation Can Banish Poverty 


Because, until recent times, there has never been enough 
goods to supply the needs of all, the more fortunate ration- 
alized acquisitiveness as “jnitiative” and “enterprise.” 

Automation will make poverty obsolete, unless we choose 
to retain it. Norman Cousins early in 1955 wrote: 

“There is now scientific knowledge and experience which 
could within a short time be made to feed every human 
being on earth and supply the raw energy needed to work 
.. An age of plenty for the living is now 


his machines. . , 
The only thing lacking to bring 


technologically possible. 


it about is wisdom.” 
The question we face as ethical, religious citizens of a 


nascent democratic world is: are we willing to use for 
human betterment the same intelligence in the distribution 
of goods and services that we are using for their produc- 
tion? 

High U. S. productivity has come from three drives: first, 
Yankee ingenuity—the imaginative, curious, roving men- 
tality of men in a new frontier country; second, the forced 
growth of pure science and technology in the hot-house of 
war—telescoping half a century of research into 10 years. 
third, the demands of organized labor—trade-union pressure 
for higher wages and other economic benefits. 

As long as workers were cheap, employers were willing 
to use them cheaply, but as soon as trade unions made labor 
expensive, employers turned to their engineers and ordered 
machines and instruments to take the place of men. 


Mass Production and Monotony 


I like to cite Eli Whitney, not because his cotton gin made 
slavery so profitable, but because his invention of the 
interchangeable part made mass production possible. 

My friend Dr. Adams Abruzzi of Stevens Institute, 
formulated his concepts of standardization, rationalization 
and trivialization in his new book “Work, Workers, and 
Work Measurement.” He emphasizes the triviality of 
man’s repetitive factory duties under the time-study concept 
of rationalization. Satisfying, creative work was “chopped 
up into bits and pieces which could be assigned either to 
workers or to machines.” Foremen were hired to be man- 
watchers and man-drivers. Under the urge of a so-called 
wage incentive, which was really an output incentive, the 
production system was operated under a combination of the 
stick and carrot to make men work at higher speed. This 
obnoxious way of spending the best hours of one’s life 
makes desirable that work be transferred to automatic 
machinery driven by electricity. 

_ Consider the littleness of man’s use in the mass produc- 
tion system. If all the capacities of a human being were 
represented by a washtub, that little bit of his ability 
that a mass production employer used could be indicated 
by a pinhead. This little bit of the man was all the em- 
ployer wanted. With the hopeful elimination of man’s 
pinhead work, there is an opportunity for man to flourish 
in his unique capacities—things a man can do which a 
machine can never do. 


There’s a Man Attached 


Professor Temple Burling of Cornell has written a book- 
let-—“You Can’t Hire A Hand,” intriguing because—as the 
author points out—the hand has a man attached to it! 
All the factory employer wanted has been the workman’s 
hands, as cheaply as possible. But now we must consider 
the whole man. 


Thoreau said: “Man’s capacities have never been meas- 


ured; nor are we to judge of what he can do by any prece- 

dents, so little has been tried.” 

Bh wy Magnification of men’s senses that instrumentation 

Poe ~ Possible can allow men to have great growth and 
elopment, free from stultifying, repetitive, trivial tasks. 
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You can’t hire a hand—there’s a man attached to it! 


A Challenge to Engineers and Managers 


The challenge of the new technology to engineers and 
management, with trade-union cooperation, is to extend its 
function from the mere representation of owners to a broad 
functioning for workers, owners and consumers. Too many 
times in the past, management and engineers have existed 
solely for the purpose of representing interests of owners, 
to the point of exploiting workers and consumers. 


Social Justice is Not Automatic in Automation 


Some think we need not be concerned about the sociol- 
ogical aspect of automation, it will take care of itself. 
Unions are very much concerned about this, and manage- 
ment also must be. Here is one thing that will not auto- 
matically follow the breakthrough: we can have anarchy 
and social disorder. 

Let me speak first of the internal implications of auto- 
mation which we of the trade unions feel must be worked 
out through collective bargaining. Trade unions have the 
right to demand, and to receive from management, informa- 
tion about proposed and planned technical developments 
and industrial applications, with all details that will effect 
their members’ employment status, remuneration, and con- 
ditions of work. We would like to say to management: 
“Look, we don’t care how fast you install automation, but 
when you put the sledge hammer to the old equipment, 
remember you are not going to put the sledge hammer to 
our members.” 

We recognize that automation will make more jobs in 
the long run. In the short run, many adjustments jointly 
must be worked out to protect the employment and earn- 
ings of any industrial displacees. 

I wanted to insert here some employment and production 
statistics. (See Table). This comparison of the month 




















September Percent 
employment in thousands Increase 
1954 1955 1956 
Total manufacturing em- | “Ot Calta 
ployment (‘all wage and 
salary workers) | 15,983 16,919 | 17,061 + 7% 
Production and mainte- | 4 : 
nance workers only (larg- | 
est portion of the above | 
totals) 12,579 | 13,365 | 13,276 + 5% 
Manufacturing com- 
ponent only of industrial 
production index, Federal 
Reserve Board (1947- 
49 — 100) 126 144 146 + 16% 
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of September for the last three years gives accurate in- 
formation about manufacturing employment and factory 
productivity. 

These figures show what to expect from the acceleration 
of automation in factories. Technological and supervisory 
employees are going up faster than production and main- 
tenance people. In fact, production workers are more num- 
erous in September 1956 only in relation to that month 
in 1954; they are some 90,000 fewer in relation to Septem- 
ber 1955. 

The spectacular impact of automation is revealed in the 
16 per cent increase in factory output during TWO YEARS. 
This is more than three times the increase in production 
and maintenance workers; more than two times the in- 
crease of all wage and salary workers. 


Obsolete Jobs: Obsolete Workers? 

What happens to jobs made obsolete by the new tech- 
nology? Such superficial looking at the problem that I 
have been able to do reveals three kinds of situations. 
First, the new equipment is installed. It destroys jobs 
and job classifications, but under the union contract and 
the the nature of the employer’s business, the people who 
are displaced are transferred and retained to do other 
jobs without loss of wages or seniority. The problem here 
is that no new people are hired again for these jobs. 

Second, the machines are put in and more jobs are made. 
More people have to be hired, but the output goes up 
astronomically—multiple times more productivity. 

Third, the new equipment is put in, automation is in- 
stalled, and jobs are destroyed in such volume that it 
becomes a problem of difficult collective bargaining be- 
cause the employer discharges the people—often those with 
many years of seniority. Factories large enough to install 
automation equipment usually have a large enough work 
force so normal attrition will reduce the number of people 
employed without technological discharges. 


First Automation Labor Agreement 

A constructive precedent for providing fair treatment 
under collective bargaining to industrial displacees is found 
in the 1936 Washington Agreement between the nation’s 
railroads and the railway unions. The problem this agree- 
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ment faced was called ‘“co-ordination’—their name fy | 


technological improvements and administrative co 
tions, the by-product results of which would throw ie | 
out of employment. 

To prevent these few from paying the whole Price y | 
progress, a schedule of benefits was accepted by the ni | 
roads as their responsibility to effected employees: Not ony 
payment of lost wage benefits, but even moving Costs y 
families, and reimbursement for forced sale of homes, y 
paid mortgages, and broken leases. 

Sven with such rational solutions, this stil] leaves thy 
problem of new workers: the labor force which doesn't ge 
hired into factory jobs because of automation. Since son, | 
900,000 new people a year will be swelling the labor fores 
new job opportunities in non-factory employment must by 
found in a national full-eemployment policy. 

I think the argument about the usefulness of the Guarap. 
teed Annual Wage is now past; another of the many Vig 
orously controverted trade-union proposals has Passed nip 
acceptability, and the value of it to sustain a full employ. 
ment economy is also universally recognized. 2 


Automation Must Include Worker Retraining 

Another important question is the retraining of worker 
to meet the performance requirements of the new techno. 
ogy. Often this retraining must be on-the-job and at th 
employer’s expense, as part of the cost of the new instalh 
tions. I have therefore suggested in some instances th 
desirability of special unemployment compensation—in a 
dition to that paid for joblessness—for workers who tak 
retraining instruction and practice. Quite recently th 
Automobile Workers Union in Detroit has resurrected som 
provisions of Michigan's Unemployment Compensation Aq 
which makes this idea possible. Such provisions will 
needed for the whole country. 


Job Reclassification: Ups and Downs 

I think also there will be significant changes in job de 
scriptions and job classifications. Under the old manual 
machine production, certain classifications were rated high. 
Under new automation production, these classifications will 
change in content and in value. Some will disappear, some 
low-rated will become high, some high-rated will fall. And 
the new job titles will involve new classifications and eval 
uation. ... What happens when a worker with one-half the 
physical effort turns out 5 to 25 times as much work? 


Automation: Safer and Healthier 

Automation probably will result in a reduction of health 
and safety hazards in industry. Work places will be mor 
agreeable physically; the hazards of accident from the 
workers former close proximity to operating machinery 
will be reduced. However, a constant review will have to 
be made of potential new hazards, especially from gas, 
vapor and rays, including radioactive elements. 

Under the new technology, a whole new list of psp 
chological problems will need discussion at collective bar 
gaining conferences. Workers on monitoring jobs can be 
come jumpy and nervous, tend to suffer from fatigue whid 
arises from other than muscle tiredness, such as boredom 
and loneliness. A report from England shows a union ask: 
ing “lonely money” for an isolated worker engulfed 
instruments. But paying premiums for lonesomeness would 
only ameliorate the affliction. Good human relations will 
probably have to be extended to the worker’s relation 
his control panels. Obviously new research must be don 
about the psychological and sociological results of autome 
tion. 


Will Automation Destroy Its Markets? 

The new technology is creating new wealth very rapidly. 
{ would now emphasize the continuing important questi 
of markets. Machines can do almost everything except buf 
what they make. Money in large amounts is needed in the 
mass of the peoples’ pockets. So a generous portion of the 
new wealth must go into increased wages. When produc 
tivity increases more rapidly than the workers’ earnings. 
economic stagnation occurs. This stagnation is not 
moved by constantly increasing sales on credit and time 
payments. There comes a point when selling this year’s 


ISA Journal 





pro¢ 
will 


Blit 
N 


far 
is t 
an 

195 
go0 
sta 
but 
Col 
blo 


tra 
lav 
pre 


Au 


are 
ob. 
of 

Wi 


name te 





le Price al 


bY the hil 
8; Not on) 
homes, u 


leaves tj, 
doesn't gy 
Ince 80m 
abor fores 
t must be 


le Guargp. 
many ig 
assed int) 
IT employ. 


’ Workers 
’ technol 
id at the 
install. 
neces the 
—in ad 
vho take 
ntly the 
ed some 
tion Act 

will be 


job de 
Nanual- 
d high. 
ns will 
, Some 
. And 
d eval: 


co 
throw ae | 


| 











xt year’s wage raises the question: What 


tion for ne 
= d to buy next years output? 


i use 
* whoa Economist Harold Dorsey says: 
Bu ds of a business setback are always 


“The primary see 
tc ya the immediately preceding period of pros- 


when excessive confidence encourages too much 
vr entins for future needs. The setback comes when 
this kind of spending subsides while the economy uses 
up the earlier purchases, and when a large portion of 

power must be channelled into re- 


its current buying | : 
payments of debt instead of buying goods and services. 


Blight on the Boom Bloom 
Most trade union members now have incomes at or above 


the minimum standards of decency and health for their 
families, through the efforts of their unions. But how sad 
is the situation of one-fifth of American families who have 
an income of less than $2000 a year. Half of these had a 
1954 cash income of less than $1000! These people are not 
good customers; more important, they have such sub- 
standards of living as to be baneful, not only to themselves 
but to the well-being of the nation. The news story on this 
Congressional report began: “An ugly blight spoils the 
bloom on the boom.” 

At least a partial solution to this ugly blight is the 
trade-union drive for improvement of the minimum wage 
law, especially so as to include more workers under its 


provisions. 


Automation Means More Leisure 

The last item I must mention in the collective-bargaining 
area is the reduced work period: this is the next major 
objective of the trade unions. At an AFL-CIO Department 
of Research Washington Conference on Shorter Hours of 
Work, our Assistant Research Director Peter Henle sug- 
gested methods: 

1. Areduction of hours in the day (less than 8 hours). 

A reduction of days in the week (fewer than 5 days). 

A periodic reduction of days in the week (regular 5-day 
week, with a 4-day week once a month). 

4. Longer vacation periods (a shorter work-year). 

My own feeling is for the 11-month, then later the 10% 
month, year. Management executives already use this 
method of increasing their leisure time. I think the shorter 
work-year fits better into automation, with the need of 
plants to shut down to allow for extensive maintenance of 
existing equipment and installation of new. 


eo pe} 


Unions Decry “Moonlighting’ 

I also favor the shorter work-year for two more reasons: 
people need a certain number of disciplined hours of ac- 
tivity in a week, and there should be no “moonlighting”- 
working on a second job; holding two jobs is not a trade- 
union objective. 

I want to say a few emphatic words about the wanton 
neglect and deterioration of our educational system. There 
are yet among us a few backward-looking souls who still 
oppose free public education—feeling as did their counter- 
parts of 125 years ago: “If working people are taught to 
read and write, they will become discontented with their 
lot in life.” 

The enemies of public education today—including those 
who don’t want Negro children to have schooling and who 
want to stop Negroes from attaining professional skills— 
are the ones who insist in the face of all evidence to the 
contrary that local communities can provide the needed 
resources to educate our future citizens. 


Automation Demands Better Education 

People like you instrumentmen who know the complex 
educational needs of the new technology, and the ever 
higher standards for all forms of mathematics, must even- 
tually realize that such training can come in the needed 
volume and quality only by Federal aid to education. 

I grant the honesty of those who fear domination of 
teaching; but I cite in rebuttal that Federal aid to highway 
construction did not corrupt our state highway depart- 
eee rosa Federal highway aid cleaned up some of 
week: Tn orruption and incompetence in State govern- 
me ssert also that domination of school curricula. 

cution of teachers for showing an inquiring spirit, 
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Under automation, job content will change. 
and interference with textbooks is not a Federal, but a 
local, disease in this country’s school system. 

I need not cite to instrument engineers our glaring lack 
of new technicians and engineers. We worry not only about 
the lack of children enrolled in mathematics courses; be- 
hind that we find we haven’t got qualified math teachers! 
Why should our country be under-developed in people to 
operate our future industrial technology—the very thing in 
which we are supposed to excel? 

We should be advancing our education for our own sakes, 
not just to keep up with the Soviet Union. As former Con- 
necticut Senator William Benton said: 

“If the Russians goad us to do a better educational 
job ourselves, then we shall only be doing what our 
best tradition calls for. May I stress that our best 
over-all-opportunity for doing a better educational job 
than the USSR continues to lie in educating whole 
men? This must and will remain our goal rather than 
the Soviet prototype of the specialist, technician, or 
functionary. We must recognize that for us the sharp 
distinctions between the sciences and the humanities 
are obsolete.” 


Decline and Fall? 

On this subject of our failure to our educational system 
I want deliberately to shock and jar you, hoping to arouse 
the kind of earnest concern that will overcome our thunder- 
ing indifference. If there be around a current Edward 
Gibbon, taking notes for the writing of another “Decline 
and Fall,” he may note the date of its beginning was the 
White House Conference on Education, December, 1955. 
After knowing for a good 10 years what needed to be done, 
when the Presidential report was made, we blithely turned 
our backs as through the matter were of no consequence! 

Presidential candidate Stevenson, in a campaign speech, 
cited the nation’s falling behind of 50,000 classrooms a 
year, the shortage of qualified teachers worsening at the 
rate of 50,000 a year (with the average earnings of school 
teachers 10 per cent less than factory workers) and asked: 
“How can these things be? How can the wealthiest nation 
on earth, which for a decade has been boasting about its 
ever-expanding economy, fail to keep producing that most 
humble but most important of things: veast for its bread?” 


Action 

Data logging, either manually or by instrumentation, is 
the reading and recording of phenomena about which some- 
thing always needs to be done. Data logging is not carried 
out merely for the exercise, it operates for a purpose. My 
privilege has been to recite a number of trade-union 
thoughts about this new technology—about automation’s 
impact on work, the work place, our working people, and 
our economy. These are ideas for discussion, out of 
which we must distill new action patterns to fit the new cir- 


cumstances. 
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Here is a neat bit of instrumentation which solved a problem commons 


many chemical, paper and metallurgical processes — measurement ay 
control of a thick slurry. First, the slurry is diluted in an exact, but ad 
justable ratio; second, continuous titration is done automatically: th | 
the alkalinity of the slurry is automatically controlled. And you gq 
make this system entirely out of standard instruments and component 


A Continuous Titrator Controller 


for Chemical Process Slurries' 


The Problem 


QUALITY CONTROL OF CHEMICAL process slurries 
can frequently be a vexing problem. Sometimes, the only 
solution is to automatically perform the conventional 
laboratory method of chemical analysis of the product in 
question. To solve such a problem, we at Dow Chemical 
have worked out, and are presently using with satisfactory 
results, the following described continuous automatic titra- 
tor. 

The quality of the finished product in one of our con- 
tinuous process operations is directly related to the total 
alkalinity of a slurry used in the process. A continuous 
measurement of the total alkalinity is required to adequate- 
ly monitor and control this process. The problem is further 
complicated by the solids in suspension, which make the 
sample very difficult to handle. 


The Continuous Titrator 


Our continuous titrator, as finally developed, uses three 
metering pumps as shown in the accompanying Figure. 
All three of these pumps are driven from a common shaft. 
Two of these pumps are supplied with manual stroke ad- 
justments, and the third pump is provided with a contin- 
uously variable stroke adjustment, which is operated by a 
pneumatic cylinder, as shown in the Figure. 


How the Titrator Works 


Metering pump No. 1 (see Figure) is adjusted to pump 
water (or other solvent suitable to the crystals used) at 
the rate of 45 cc/min into the sampling line, and the 
metering pump No. 2 is adjusted to pump 50 cc/min of a 
slurry sarmple and the water mixture from the sample line. 
This allows a slurry sample of 5 cc/min to be drawn from 
the mixing tank into the sample line through inlet “A.” 

The phasing of pumps No. 1 and 2 is such that, as No. 1 
pump is discharging water, pump No. 2 is taking suction 
on the watersample mixture. This ratio of water volume 


*Based on a presentation to the 1957 Symposium on Instrumentation for 
the Process Industries, Texas A & M College. 


Aw 
472 


by Porter Hart 
(Member of ISA) 
Superintendent of Instrument Technical Serviees 





The Dow Chemical Company — Texas Division 
Freeport, Texas 


to sample volume is adjusted by means of the manual stroke 
adjustments so as to provide complete dilution of al 
crystals before reaching pump No. 2. 


pH Measurement 


The sample is next fed to a small reservoir where the pH 
is measured by means of a glass electrode and calomel cell 
A stream of 1 normal HC! is furnished by metering pul) 
No. 3, and also flows into this reservoir. The diluted-slurry 
sample plus the HCl is agitated in the pH-measuring chal 
ber by a motor stirrer. 

The HCl flow is regulated by an air-operated pH cr 
troller-recorder. This controller maintains the pH ia the 
reservoir at a fixed value by regulating the loading a 
pressure to the air cylinder which adjusts the stroke of 
metering pump No. 3. This loading air pressure is 4 fune- 
tion of the acid flow which is required to hold the pH# 
the titration end point. 


Slurry Alkalinity Control 


Note that the 3-to-15 psi air output from the pH beast 
troller also is connected as input to the pneumatic-receivel 
alkalinity recorder-controller (upper right in Figure) 
From a knowledge of the sample flow rate, acid flow rate, 
and acid normality, this alkalinity recorder can be cali: 
brated directly in percent total alkalinity. 
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Radiofrequency energy absorption is a promising new measuring prin- 
ciple in the fast-growing field of continuous stream analyzers. Outstanding 
advantage—no electrodes are in contact with measured solutions. 


In this 


article are reported recent investigations by the Oak Ridge National Labora- 
tory of the accuracy, sensitivity and stability of this new analysis method. 


Radio-Frequency Analyzers 


for Laboratory and Plant’ 


FOR THE PAST SEVERAL YEARS, the Oak Ridge 
National Laboratory has been investigating the design and 
use of radio-frequency analyzers for service in both labora- 
tory and plant. This article describes several of these 
devices for continuously monitoring high concentrations of 
electrolytes’ in aqueous and non-aqueous liquids. All of 
these instruments can operate without electrodes immersed 
in the measured solution. 


Principle of Operation 


Radio frequency analyzers determine the electrolyte con- 
centration of a solution by measuring the radio-frequency 
energy loss in the solution. Some type of standard oscil- 
lator circuit is loaded with the solution to be measured. 
Energy from the circuit may be absorbed by the solution, 
and changes in the electrical characteristics of the circuit 
may be produced. The circuit characteristic usually meas- 
ured is the grid current of a self-excited oscillator. When 


*Based on a presentation at the Third National Symposium on Instru 
mental Methods of Analysis. ISA Analysis Instrumentation Divisior 
6B, and ISA Chicago Section. University of Chicago, June 13-15, 1957. 
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Figure 1. Block circuit diagram of the high-frequency 
energy-loss meter (HFEL). 


by D. J. Fisher, M. T. Kelley (Member oj ISA) 
and R. W. Stelzner 
Analytical Chemistry Division, 
and E. B. Wagner, Jr. 
Health Physics Division 
Oak Ridge National Laboratory 


Union Carbide Nuclear Company 


the relation between the grid current and solution concel 
tration is empirically established, solution composition cal 
be measured. 

Several theories have been advanced as to the electrical 
nature of an electrolyte solution when it is coupled to @ 
oscillator circuit. Complex networks of L, C and R have 
been built to explain the behavior of the solution in a radi¢ 
frequency field. But, for an empirical method of analysis 
it is not necessary to advance a theory. The device 
described will regard the solution as a four-terminal ne 
work: radio-frequency energy is put into the network, and 
an electrical response is taken out. This electrical respons 
(a complex function of concentration) is related to solutiot 
concentration or composition by means of an empirical 
calibration curve. 

The bulk of the work on radio-frequency methods 
analysis has dealt with titrations at low concentratiil 
levels, 0.1 molar (M) or less. The instrumentation fr 
titration work is, in general, not suited to the in-line 
analysis of flowing streams because of a lack of longter® 
stability and sensitivity. At Oak Ridge National Labort 
tory, efforts have been made to develop instrumentatio 
that would have sufficient sensitivity and stability to enable 
its use on high concentration flowing streams. 


A Grip-Dip Oscillator 


The first work at Oak Ridge on high-frequency instrume 
tation was that of Anderson, Bettis and Revinson’. This 
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instrument was designed for titration work, and when it 
was modified for high-concentration, flowing-stream opera- 
tion, it proved to be not sensitive enough, nor stable 
enough to permit continuous recording. 


High-Frequency Energy-Loss Meter (HFEL) 


K. H. Kline of the ORNL Instrumentation and Controls 
Division designed this electronic feedback system in which 
the loading of a secondary coil by an electrolyte solution 
is matched in a second coil by an electronically-varied 
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ane 3. High-sensitivity calibration curve of ORNL 
alt Gridos on a flowing stream. 
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diode load (Figure 1). Coil L, is immersed in the solution 
to be analyzed, or alternatively, the solution may be con- 
tained in the radio-frequency field by means of a non-con- 
ductive tube of plastic or glass. Energy at 20 Mc is fed 
into the two coils, L, and L,, and rectified signals from these 
coils are fed in opposition to a chopper amplifier. A phase- 
shift oscillator feeds a second input to the amplifier. Out- 
put from the amplifier is used to control a saturable re- 
actor which, in turn, varies the filament voltage on a 
special diode. Variations in electrolyte concentration 
change the filament voltage applied to the diode; these 
changes are read on voltmeter M,. While the HFEL op- 
erated satisfactorily electrically, it was not sensitive enough 
for the process application. It was calibrated for wide- 
range alkali measurements — 0 to 2.0 M — and for high 
salt concentrations in non-aqueous mediums. 


ORNL Gridos 


The idea of a grid-dip oscillator was revived in the ORNL 
“Gridos” — short for grid-dip oscillator (Figure 2). The 
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Figure 4. Portion of wide-strip recorder chart made 
by Salt Gridos operating on a flowing stream. Timer 
set for 8 minutes on stream and 4 minutes on refer- 
ence. 


























































































































Gridos, designed by D. J. Fisher, M. T. Kelley, and E. B. 
Wagner, Jr., uses a type 12AT7 vacuum tube in a well- 
shielded Colpitts oscillator circuit. Extensive rf shielding 
and filtering and several Teflon components were used to 
increase stability. Coaxial relays (with gold-plated con- 
tacts) shifted two identical tank circuits, one located on 
the flowing stream and the other on a sealed-in standard 
solution, to the oscillator circuit. The switching was so 
programed by a Flexapulse Timer as to spend most of 
the time on stream. 

Band type electrodes coupled the energy into the solution. 
A choice existed of placing the solution either in the field 
of the coil or the dielectric field of the capacitor. ORNL 
experience indicated somewhat better sensitivity when a 
“lossy” solution is within the field of the capacitor. 

Two Gridos instruments were developed and tested at 
ORNL. Both were similar in electrical circuitry, but dif- 
fered in application: one was intended to measure low 
percentages of water in an organic solvent; the other, high 
concentrations of a salt dissolved in an organic solvent. 
The water Gridos performed satisfactorily on pure streams, 
but when placed on a process stream, the effect of impuri- 
ties overrode that produced by water, so the water Gridos 
was not considered satisfactory for this application. 

The Salt Gridos, on the other hand, was a successful 
flowing-stream monitor. It operated on a test loop for a 
period involving months with a minimum of maintenance. 
Figure 3 shows calibration of the Salt Gridos at high sen- 
sitivity — a change in salt concentration of 1 mole/liter 
represents a response change of 31.7 mv — a span of better 
than three full scales on the Brown recorder used (0 to 10 
mv). The oscillator operating frequency and coupling were 


PLASTIC TUBE 
27 Mc 54 Mc 54 Mc 
OVERTONE i) r-f VACUUM-TUBE 
OSCILLATOR DOUBLER CH #38 La- VOLTMETER 
Figure 5. Block diagram 
7 a of the crystal-controlied 
SOLUTION— oscillator. 
POWER BROWN 
r-f REGULATOR SUPPLY RECORDER 
— 





selected so as to produce a linear response over the Tange 
of interest. Figure 4 is a reproduction of a portion of @ strip 
chart when the Salt Gridos operated on stream. None g 
several other commercial instruments tested (not bag 
upon radio-frequency measurement) approached the Gridg 
in sensitivity, long-term stability, and insensitivity to ray 
of flow. 

None of several other commercial instruments testy 
(not based upon radio-frequency measurement) approachej 
the Gridos in sensitivity, long-term stability, and insengitiy. 
ity to rate of flow (See Table I). 

The Gridos was used also on a high-concentration alkajj 
system; it was the basis for a sensitive laboratory methg 
for the determination of mg of Li* that had been extracta 
into n-hexanol, and it was tested successfully in a kinetic 
study of the decomposition of H,O, in a UO,SO, system, 


Crystal-Controlled Oscillator 


The crystal-controlled oscillator (Figure 5) is primarily 
the work of M. T. Kelley and E. B. Wagner, Jr. Its unigu 
feature is the attempt to control the amplitude of oscill, 
tions by means of feedback. With this system, energy is 
fed into the solution at constant amplitude. 

An overtone crystal oscillator drives a doubler stage to 
produce an output frequency of 54 Mc. An output stage 
of amplification is coupled to the doubler to act as a buffer 
and to increase the power. The output stage is link-coupled 
to a tuned, parallel-resonant, secondary circuit consisting o 
a coil, a trimmer capacitor, and a band capacitor — al 
connected in parallel. The band capacitor is positioned 
around a plastic tube containing the solution to be meas 
ured. A rf _ voltmeter con 
nected across the secondary 





feeds a wide-strip recorder 
to indicate the change in cor 
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ductance associated with 4 
change in concentration. 


The amplitude of oscillation 
is electronically regulated ly 
the rf regulator. Changes it 
the rf amplitude at the grid 
of the oscillator are rectified 
filtered, and then amplified 
control a series-regulator tube 
that supplies plate voltage 0 
the oscillator. The overall 
stability of the oscillator ist 
creased by a factor of ten and 
the danger of oscillation 


sation caused by exeessifé 
loading is decreased. In? 
> 
laboratory test, the crystal 
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Figure 7. Calibration curve for CCPTLO for 2.0 to 
4.6 molar LiOH solutions. 


Table |. Comparison of molarity of LiCl in organic solvent 
— Gridos data to Volhard titration — shows every close 
agreement. 
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1 0.926 0.928 | + 0.002 
ocd 0.891 0.888 0.003 
3 0.807 0.806 0.001 
= 0.803 0.809 + 0.006 








controlled oscillator system showed very satisfactory opera- 
tion for high concentrations of aqueous alkali. 


Parallel Transmission Line Oscillators 


Parallel transmission-line oscillators are different from 
oscillators previously described in that distributed rather 
than lumped constants are used in forming their resonant 
circuit. The greater Q of these reasonant circuits permits 
more sensitivity to an electrolyte change at high solution 
concentrations. The first parallel transmission line oscilla- 
tors (PTLO) were simple triode circuits. It was discovered 
that the sensitivity of the instrument (and the concomit- 
ant stability) could be increased by 
control of the oscillator plate cur- 


Figure 8. Calibration curve for type 955 PTLO for 
LiOH in water. 


Dual Oscillator System 


In this scheme, two identical oscillator sections were 
made. Between the parallel transmission lines of the first, 
a reference standard was placed; between the lines of the 
second oscillator, the “unknown” solution was placed. Fig- 
ure 9 is a circuit diagram of the dual oscillator system. A 
stability test of this system at 0.9 M LiOH produced an 
almost straight-line graph over a period of 40 hours. 
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rent. Figure 6 is a schematic of the 
constant-current parallel transmis- PARALLEL TRANSM 
sion-line oscillator (CCPTLO) de- 
signed by R. W. Stelzner. [ 

In viewing the wide-range calibra- 
tion curve of Figure 7, note that, at 
high concentration, it represents a 
portion of the conductance vs. 
molarity) curve that has tapered i 
off, so that there is very little a 
change in conductance with change 3-7 ‘ 
lm concentration. A stability curve 7, 
of the CCPTLO at 2.80 M alkalinity dinnnitent ge 
showed an almost straight line over (20-v et 
a 16-hour test. Figure 8 is a cali- ma 


bration curve for the CCPTLO on 93-2 SA 
stream in a test loop. a 
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Figure 9. Circuit of the dual- RFC 
oscillator system. The refer- “€ 
ence standard is placed be- { 
tween the parallel transmis- = 
sion lines of one oscillator, 
and the unknown solution be- 
tween the lines of the other. 
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Really long-distance, high-speed missile flight — a trip to the moon for 


example — will present tough new telemetering problems: much great- 
er radio range; more efficient, long-life power sources; radio propoga- 
tion through ionization caused by rocket flames, extreme air-speeds, and 


possibly, by nuclear power plants. 


Presented too, is a strong case 


for civilian radiation warning via telemeter following atomic attack. 


Telemetering 


for Interplanetary Flight 


IT IS AN INTERESTING PHENOMENON of our times 
and our democratic form of government that our military 
programs for developing new weapons are a matter of the 
highest security and at the same time are freely discussed 
in the public press. For over a year now, we have seen 
in the press details on the Jupiter and Thor missiles; and 
it appears impossible to have a firing of either without it 
being on the press wires within the hour. 

However, I find it somewhat peculiar that the subject of 
telemetering is seldom mentioned by the public press. I 
suppose this has its good side. It forces all of us to read 
telemetering papers like this to find out what’s new in 
telemetering, since we can’t find much on the subject in 
our morning papers. 


The Past 


Although most of us feel that telemetry has been with 
us a long time, you might be interested to know that only 
the original meaning of telemetry is listed in the latest 
Uncyclopedia Britannica as “a method of telescopically 
measuring the distance to a remote object.” 

Actually, multichannel, subcommutated telemetry as we 
know it today is about 10 to 15 years old. I believe one 
properly can say that telemetry is passing through its 
adolescence. It has withstood the diseases of youth and 
emerged as a fairly muscular, energetic, brash but some- 
what immature adolescent. We'll all agree that our teen- 
ager shows great promise. 

Looking back, we find approximately a decade of intensive 
development and use of telemetry systems: we have 
achieved a reasonable reliability; we have a considerable 
selection of equipment on the shelf and in production: we 
have developed high technical capability for using tele- 
metry equipment; we have made significant advances in 
the aircraft, missiles and nuclear weapons fields by exten- 
sive use of telemetry. Our adolescent can be proud of his 
accomplishments. Indeed, telemetry has come a long way. 





*From a luncheon speech to the National Telemetering Conference. co 
sponsored by ISA Telemetering Committee 6C-6, El Paso, Texas. May 
27-29, 1957. 
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by Dr. E. H. Krause 


Vice President, Research and Development 
Aeronutronic Systems Incorporated 
Glendale, California 
A Subsidiary of the Ford Motor Company 


The Present 


We are now emerging from youthful simplicity into cow 
plex manhood. Today’s systems “just grew like Topsy. 
By this I do not mean to criticize those responsible f 
today’s systems. We have now a complex and costly serie 
of telemetry installations on our missile ranges. We have 
many problems of interference and of frequency allocation. 
Solutions to antenna designs are often compromises accept 
able only because the range is short or because we @ 
afford greater payloads. 


The Future 


In the future it will be questionable if the types of modt 
lation now used so extensively will be desirable for mos 
applications from an information theory or from 4a data 
handling point of view. Our calibration techniques a 
crude and time-consuming. Much time is required to reduce 
and analyze the volumes of data we laboriously sense 
transmitted, and recorded. 

Of the many problems today facing us in telemetry, ant 
which will face us in the near future, I would like to single 
out for discussion the subjects of reliability, long-distan® 
telemetry, data processing, and peculiar propagation phe 
nomena. 


RELIABILITY 


Our abilities in this area fall far short of our ambitious 
I propose, with one exception, to leave the general subject 
of reliability and how to improve it to the experts. 


ISA Jour 








ert 


mi 
ha 
pr 
sa 


0 Col 


opsy.” 
dle for 


e have 
cation. 
accept: 


modu- 


s are 
educe 
nsed, 


ingle 


2a 














ct I would like to discuss is Reliability as Affected by 
uspe 


Human Error. 


Test Considerations 

originally developed to allow remote power 
s to be monitored in a control station. 
t of a high reliability was relatively 


Telemetry was 
or relay station 
Here, the attainmen 
a this to telemetry for missile testing: it is a one- 
ae affair; in most instances no two tests are alike; the 
environment is rugged. Individual components are sub- 
jected to all sorts of pre-flight tests, but the chances for 
some human error are legion—a switch left in the wrong 
position, a plug left out, some last minute transfer panel 
cross-up. ) a . , 

There is here an Uncertainty Principle: testing itsel/ 
creates conditions which can markedly reduce reliability. 


Safety Considerations 


With more and more missiles being tested on a given 
range, the probability of their going off range increases and 
the need for more stringent safety measures increases. We 
now face the reliability problem of the numerous safety 
devices themselves (including some human brains in the 
chain). I think that recently the pendulum has swung 
much too far in the direction of safety considerations. We 
have been very safe, but we have done this at the cost of 
progress. In the limiting case, we can, of course, be really 
safe by firing no missiles at all! 

The following actual experience illustrates both types of 
human error I have mentioned. During the V-2 program at 
White Sands Proving Ground, we were concerned about 
vibration during flight causing failure or erratic operation 
due to the master power-relay vibrating open. Consequent- 
ly, we arranged a circuit such that the relay was electrically 
locked in across its own points through a suitable long 
time-constant circuit. This circuit was activated on take- 
off by disengagement of a plug in the tail of the rocket. 
On a particular firing, we were very careful to conduct 
many checkouts in the hangar and on the test stand before 
firing. The missile and all its circuits checked out per- 
fectly. However, one hour before firing time, some difficulty 
developed in the second safety cutoff receiver. In the 
process of chasing down this difficulty, it was necessary for 
one of the technicians to make some disconnects at one of 
the transfer panels. In due course, the receiver was work- 
ing satisfactorily. 

We proceeded with the firing, and our pre-flight monitor- 
ing indicated that all equipment was working satisfactorily 
(this was a particularly heavily instrumented flight). Im- 
mediately on take off, all the instruments ceased operating! 
Needless to say, the rocket went to some record altitude of 
120 miles or so, and we wound up with absolutely zero 
information. It turned out on subsequent investigation of 
the recovered parts and records that the last-minute opera- 
tions at the transfer panel had resulted in a switching of 
the leads which caused the master power-relay to be locked 
out instead of in as soon as the takeoff plug had been with- 
drawn. 

The net result: difficulty with a back-up safety device 
ultimately resulted in the malfunctioning of a device which 
had been so cleverly included to insure reliability! The 


lesson: safety and reliability are not necessarily assured 


by redundancy, added gadgetry, or clever devices. 


LONG DISTANCE TELEMETRY 


As space flight develops, need for telemetry over long 
distances and greater time periods becomes acute. As you 
a the ICBM (Inter Continental Ballistic Missle) and 
mor a are well along in development, require tele- 
. r housands of miles. For surface-to-surface mis- 
Wn requirements do not increase rapidly because 
. A sign multiple ground stations. The same applies to 
Rese ayia to satellite vehicles such as the Vanguard. 
hates tin we move out into space flight, the problems 
leally different. 


October 1957 


Flight to the Moon 


Consider for a moment perhaps the simplest kind of 
space flight which will probably precede any other—simple 
unmanned flight to the moon. Assuming that the propul- 
sion and vehicle problems can be solved—not an unrealistic 
assumption—we have the basic problem of determining 
from the Earth whether the vehicle actually does reach the 
Moon. Perhaps a really simple procedure would be, assum- 
ing that we can carry the payload, to explode a small 
atomic bomb on the surface of the moon and observe the 
phenomenon optically from the earth. Actually, much 
could be learned about the moon from such an experiment. 
However, for safety reasons, it is doubtful whether such 
an experiment could be performed. So we probably will 
have to rely on some form of telemetry to provide the trave- 
logue of a trip to the moon. 





Transmitter 


For such hypothetical telemetering from the moon, we 
must transmit information over distances and for time 
periods, both of which are about three times beyond any 
present experience. The problem reduces to maintaining 
adequate bandwidths and transmitter powers consistent 
with the information we seek and the somewhat limited 
payloads which will probably be necessary initially. To 
accomplish this, we will have to pay a great deal of atten- 
tion to improving the power and efficiency of our trans- 
mitters, as well as the gains of the vehicle and ground 
antenna systems. 


Frequency Considerations 


Frequencies must be chosen carefully. Selection of the 
operating frequency band must consider transmission 
through the earth’s ionosphere, the gallactic noise back- 
ground, and the earth’s atmospheric noise background. 
Such considerations have led to the selection of about 100 
Mec as the optimum frequency for the Vanguard satellite. 
The cost of the many Vanguard ground stations is so great 
that any subsequent orbiting or space experiments in the 
years to come will certainly be under great pressures to use 
these stations and accept this Vanguard frequency, optimum 
or not. 

Because of the narrow bandwidths we are forced to use 
and because of the Doppler frequency shifts, we will have 
to be very clever in our circuitry and we will have to de- 
velop systems of great frequency stability. The Doppler 
shift results from the rocket transmitter moving away from 
the receiver on earth at high speed and produces frequency 
shifts about twice greater than our bandwidth! 


Power Supply 


Another problem in such long-distance transmission re- 
lates to the time of flight to the moon—about three days. 
If we want to make observation only in the vicinity of the 
moon or intermittently enroute, then our power supply 
problem is not different from present experience. But if we 
wish to conduct experiments and obtain information over 
the whole period of time, then we must develop a power 
supply to meet payload weight restrictions. Existing bat- 
teries will deliver about 40 watt-hours per pound. For 
continuous transmission for a moon rocket, we must im- 
prove on this by a factor of 4 to 8 (150 to 300 watt-hours 
per pound) to keep our vehicle within reasonable economic 
bounds. 


DATA PROCESSING 


Developments of the last 10 years have increased the 
total amount of data which is needed and obtained in flight 
testing to a point where automatic data processing and 
evaluation is a must. Edwards Air Force Base recently 
reported that, if all the data obtained every day were put 
on punched cards, the stack would be 65 miles high! For 
data processing, it is desirable to obtain data in digital 
form, transmit it over digital data links and process and 
evaluate it with the aid of digital equipment on the ground. 
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Digital Sensors 

Unfortunately, most phenomena we measure—tempera- 
ture, pressure, velocity, acceleration, pitch and yaw, fre- 
quencies, etc., are continuous. These we must convert from 
a continuous type of data to a discontinuous, that is digital 
type. Such a conversion within a missile using present 
techniques requires equipment prohibitively heavy. This 
is particularly aggravated because the number of sensors 
usually used is very large. 

An alternative and fundamental solution is to use a 
digital sensor. Some phenomena, such as meteorite im- 
pacts and cosmic ray impulses, lend themselves very well to 
direct digital sensing. There are tricks which can be used 
to build a device that will essentially pick up discontin- 
uous data from a continuous phenomenon such that the 
sensor itself can serve as the converter. We must solve 
the problem of converting data in the air from analog to 
digital, or sense the information digitally; and we must do 
this so that the weight of the equipment and the accuracy 
of the data is competitive with our present analog tech- 
niques. 


TELEMETRY PHENOMENA RELATED 
TO PROPAGATION 


Due to high-speed flight and the use of new nuclear de- 
vices, telemetering under difficult or impossible propagating 
conditions recently has become a real concern, such as 
transmission of radio waves through ionized regions. 


Rocket Flames 


There was a time when we were seriously concerned 
about the problem of propagation through a rocket flame 
because of the difficulties it would introduce in telemetry. 
Recently, however, with the introduction of multiple ground 
stations, there is less concern over this problem. The 
ionization densities one finds in rocket flames are a very 
sensitive function of some of the constituent elements in 
the propellant. Electron densities as high as 10” elec- 
trons/cc can exist over a large volume of the flame. 


High Speed Flight 


Another problem is ionization resulting from very-high- 
speed flight within the atmosphere. As the speeds exceed 
Mach 13-15, the energy available is great enough to ionize 
an appreciable percentage of the particles in the shock 
wave. For air densities corresponding to altitudes of several 
hundred thousand feet, this can result in electron densities 
of 10” to 10° electrons/cc. 

By way of comparison: electron density of the F iono- 
sphere layer is about 10° electrons/cc; the F layer will 
completely reflect radiations below approximately 10 mega- 
cycles. At the other end of the spectrum is the electron 
density which exists in a metal, about 10” electrons/cc. 
Thus, as we approach 10” electrons/cc, we are approaching 
metallic conditions as far as practical propagation is con- 
cerned. Densities such as this are conceivable in the vicin- 
ity of a high speed vehicle, and even a thin layer will block 
transmissions of virtually all radiation. The existence of 
such a high density sheath as this surrounding a high speed 
body raises the interesting possibility of using the sheath 
itself as an antenna. This of course presupposes that we 
understand the general characteristics of such a sheath, 





and also that its characteristics remain appreciably op 
sistent. This is certainly not the case during a ballist 
missile re-entry. 

Delayed Telemetry 


Under certain conditions, we can use simple schemes 


as delayed telemetering in which information is Stored for; | 


few seconds until the conditions are again Suitable fy 
transmission. Such a scheme raises another inte 


requirement—the transmission of a great deal of info. 


mation in a very short period of time (like one or try 
seconds). Thus, we must expand considerably the band. 
width over the short time-period. 


Nuclear Devices 


Telemetering requirements in nuclear weapons and by 
clear reactor fields is somewhat similar to those of hig, 
speed flight. Perhaps the most serious problem we vil 
have in the use of telemetry in the testing of such things 
as nuclear-propelled aircraft or nuclear-propelled rockets 
the effect of the nuclear radiation on the electronic cop. 
ponents of the telemetry equipment. 

The use of telemetry in association with nuclear Weapons 
testing and in any future defense against atomic bomb 
attacks is, I believe, of interest. An exploding nucley 
weapon has associated with it very intense ionization ph 
nomenon. The color photographs of some of the nucley 
explosions during the past few years, show, around th 
explosion, a purple glow resulting from the recombinatig 
of ions and electrons produced in the explosion. We ap 
interested in learning details of the phenomenon takix 
place in a nuclear explosion, and for this purpose we employ 
various telemetering techniques. The existence of sever 
ionization complicates this problem no end, and, in add 
tion, we are plagued by a background radiation resultig 
from the acceleration of the ions and electrons in the » 
plosion. 

Unfortunately, I cannot for security reasons discuss th 
interesting methods we have used in the past for solving 
these problems. 


TELEMETERING IN ATOMIC DEFENSE 


I do feel that telemetry applications are possible ané 
desirable in the future for purposes of military and civilian 
defense in case of an atomic attack, for the detection of 
atomic explosions, assessment of the magnitude of the & 
plosion, and the monitoring of radioactive clouds and fal 
out. Some sort of country-wide detection system is neede 
which would detect the magnitude, intensity and drift dire 
tion of radioactive clouds. Suitably distributed gamms 
ray or neutron detectors on the ground or in the air will 
telemetry links to central stations could provide adequalt 
warnings to the civilian population. The importance of this 
is underscored by the fact that 1. the lethality of fallow 
can be very much greater than that of the blast or nuclei 
effects; 2. the time factors involved in fallout are suth 
as to allow an adequate period for warning and subsequell 
action; 3. protection against fallout can be accomplishel 
much more simply than that against blast and nuclei 
effects. 

In this all-important aspect of defense, which affects 
you, me, and every person in this country, I believe tele 
metry can and will play an important part. 


What Engineers Think of Management 


In his talk before the 35th National meeting of the Ameri- 
can Institute of Chemical Engineers, Hugh Rusch, vice 
president of Opinion Research Corporation revealed results 
of nationwide comprehensive interviews with engineers on 
their relation to management. He said the extraordinary 
growth of engineering since the war created stresses in the 
relationship between engineers and their management, in 
spite of managements’ efforts to recruit and hold top-flight 
engineers. “Like al highly-educated and dedicated people, 
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the engineer wants and expects professional recognitiot 
Our Public Opinion Index survey shows that most com 
mon engineering complaints are: 77% say ‘Engineers a 
given too much routine work:’ 76% say ‘Pay is not h 

enough compared with other positions requiring same 
less ability;’ 61% say ‘Engineers are not kept properly i 
formed of company policy.’ But despite these frustrations, 
69% of the engineers interviewed consider engineering # 
more attractive career today than it was 10 years ago.” 
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Needed: Engineers or Technicians? 


month, FIER’s Executive Director offers his pesonal 
of technical manpower training. 


EDITORS NOTE: This 


observations on a controt ersal aspect 


Is the current shortage of engineers real or imagined? 

The shortage was apparently real enough in the minds of 
industrialists and educators a few years ago to foment a 
nation-wide effort to swell the supply of engineers; an 
effort which still ranks as a number-one topic of conven- 
tions, national symposia, and councils of the learned in 
Washington. But a disquieting note has appeared in recent 
months: a sober questioning by economist and industrialist 
alike of just how real this engineer shortage is. 

Consider the recent study made by Dr. David M. Blank 
and Dr. George J. Stigler under a grant to the National 
Bureau of Economic Research by the National Science 
Foundation. Their findings indicate that the shortage could 
hardly be “real” since engineering pay levels have actually 
drifted downward over the past 20 years in relation to the 
salaries of other professionals and workers. The conclusion 
is based on the premise that in a free labor market “a 
shortage exists when the number of workers available in- 
creases less rapidly than the numbers demanded at the 
salaries paid in the recent past.” In the opinion of these 
economists, the downward drift in salaries is indicative of 
a potential oversupply of engineers (a supply which is now 
expected to grow from a current 32,000 per year to 50,000 
in 1965 and 80,000 in 1970). 

Does this “imaginary” shortage also apply in the field of 
Instrumentation? Most people familiar with the peculiar 
demands of this field deny this. First of all, they argue, 
the methodology (systems engineering) is so recent that a 
bumper crop of university-trained instrument and control 
engineers is still in the future. Secondly, they point out, 
one has only to scan the Sunday edition of the New York 
Times to see the kind of engineers in demand. In the 
September 15 issue the need for various types of instru- 
ment and control engineers dominated two-thirds of the six 
pages of display ads for technical personnel. 


Do They Really Want Engineers? 


A more critical look at the Sunday Times’ ads, however, 
suggests an important question: do these personnel-hungry 
firms really want engineers? True, fully half the ads make 
specific reference to “servo-theory background,” “digital 
techniques,” “dynamic analysis;"" know-how that can be 
gleaned only through graduate curricula and upper-echelon 
engineering experience. But the ads also request engineers 
to perform “test proceedures,” “systems installation,” even 
maintenance.” Many consider these latter functions “by- 
rote jobs,” quite suitable for semi-professional technicians. 

The fact is, say the critics, too many instrument and con- 
trol engineers are now doing routine chores. Let this 
ren — = what he is trained to do: let him make use 
at eor zing skills to tackle design and systems prob- 
witness creative level. Let the instrument and control 
te en on the other hand, use his good basic training 
mo are to design routine systems, and to install, 

St, and repair all systems. 

a while the critics of “mis-used” engineers 

the ih td ul argument, their solution to the problem— 

Pai = nt ring technician—founders badly when this man 

eins — eatmagn Apparently a properly-trained instru- 

idee on ro technician is harder to find than the full- 
gineer he is expected to relieve. 
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What is the Technician to Engineer Ratio? 


Facts and figures on instrumentation personnel are almost 
impossible to assemble because of the incredible variety of 
industries and job-titles that this technology includes. But 
even the most optimistic researchers rarely put its tech- 
nician-to-engineer ratio at better than 1:1. A recent survey 
by the Engineering Manpower Commission, for example, 
revealed an average of 0.9 technicians to each chemical en- 
gineer in 18 oil and chemical companies. Since instrumen- 
tation is highly developed in petro-chemical processing, we 
can assume that this ratio also extends into the instrument 
and control departments of these companies. And the in- 
strument and control makers themselves do the T:E ratio 
even less credit: in the National Science Foundation survey, 
the instrument industry reported an average of only 60 
technicians per 100 scientists and engineers. 

What should the ideal ratio be? The general concensus 
of firms who are aware of the potential of the engineering 
technician seems to currently place it at three technicians 
to each engineer. Some companies (for example GE) have 
embarked on a rigorous program to develop such a ratio. 

There are many who believe, however, that the field of 
instrumentation requires an even greater ratio: they sug- 
gest four or five technicians to each engineer. The main 
reason advanced is the universality of a technology which 
permits duplicated systems and installations in every nook 
and corner of industry and the military; more technicians, 
it is argued, must be associated with such duplication. The 
problem, they say, is to prevent the duplication of the crea- 
tive work that leads to such systems. 


What are the Technicians’ Qualifications? 


The question might be asked, just what is a qualified in- 
strument and control technician? Even a partial answer to 
this would consume more space than this short article. 
But a brief, broad look at the instrumentation technician's 
job (be he involved with industrial-control, military or 
machine servos, or data processing systems) reveals im- 
portant background prerequisites: that he is well-grounded 
in the fundamental engineering sciences, has a working 
knowledge of mathematics through calculus (including, 
preferably, differential equations), and has been exposed 
thoroughly to automatic control theory and the fundamen- 
tals of measurement. In other words, that he has passed 
through the equivalent of a two-year undergraduate course 
in mechanical and/or electrical engineering (with extra 
doses of technology instead of usual liberal arts credits). 

It is obvious, if the prerequisites described above are 
valid, that the minimum requirement for an instrumenta- 
tion technician is that he be a graduate of a past-high 
school institute. Hence, it is this fast-developing new 
form of American education that may ultimately be the 
most powerful agency for solving the technical manpower 
situation in the instrumentation field. 

At the time of writing there are about 70 recognized tech- 
nical institutes in the USA, with only 20 or so offering 
even a partial program in instrumentation and automatic 
control. However, almost ali of these schools are very flex- 
ible and could install the needed curricula on short notice. 
What’s delaying this? Simply the lack of an overt demand 
by industry for this kind of graduate. Industry (with a few 
prospering exceptions) has simply not recognized the po- 
tential of formally-trained semi-professionals. 
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For those unfortunates unable to make the 12th 
Annual ISA Conference-Exhibit in Cleveland Sep- 
tember 9-13, here are a few flashes of the highly 
successful event. Trend toward computers, scan- 
ners, loggers swept the show—were featured by 
almost every major maker. Data handlers and 
computers are now grown up—fully and well 
adapted to industry and business use. Instru- 
ments, consoles and panels reflect modern indus- 
trial design influence — color, plastics, human 
engineering. Most standard instruments now 
redesigned for solid-state devices—transistors, 


AUTOMATION EXPERTS. The 1957 ISA Conference tech- 
nical program presented 28 top authorities in practically 
every field of instrumentation and control. On Wednes- 
day, each member of this panel of five experts discussed 
a different phase of “Instrumentation for Systems Con- 
trol” -—— the conference theme for that day. Left to right 


are Charles D. Close, CDC Control Services; R. L. Moore, 
Case Institute; W. A. Crawford, duPont: A. R. Aikman, 
Schlumberger Well Surveying Co.; and Dr. C. C. Hurd, vice 
president of IBM. 





QUALITY VIEWS QUALITY, 
they come 
professional men and women fm 
nearly every country in the wore 
swarming into the Cleveland pup 
Auditorium during ISA Show weap 
see the biggest exhibit of ingt . 


the words of exhibitors themsaim 
who are naturally keenly aware of the 
buying potential of visitors, — «am 
the best show yet — the quality y 
visitors was excellent”: the Visitors 
were equally impressed with the many 
thousand pieces of control hardware 


ISA Show Highlights in Quick Review 


semiconductors, magnetic amplifiers—and by mos 
makers. Exhibit booths: more cubicle-typee 
even bigger and more beautiful than ever. Gp 
ference emphasis was toward industry — amg 
from military, evidence that systems engineering 
now has substantial industrial background. ™ 
audience attention given to economic and ma 
agerial justification of instrumentation. 


Next month’s Journal will do a complete revier 
of the entire affair—from Absolute pressure f 
Z-angle meters. 


FOUNDATION AT WORK. Rex Bristol (left), presidetl 
of the Foundation for Instrumentation Education and % 
search, smiles with accomplishment as Dr. T. K. Glen 
(right), president of Case Institute, presents to John Ha 
a check covering the first FIER instrument engineénit 
scholarship. Scholarship will enable Elek, an honor git 
uate of Cases’ engineering school last year, to continue 
study for his Masters degree in the Institute’s gradual 
program in instrumentation and automatic control. (i 
mony occurred at ISA Banquet, top social event of the week 


- over 17,000 technica} 
ay 


control equipment and compon 
the 12 year history of the display, jy | 
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CONGRATULA- 
TIONS MR. 
JEFFRIES. a 
T. Vollbrecht 
(right) retiring 
ISA president, 
hands gavel to 
ISA’s new presi- 
dent Robert J. 
Jeffries at the 
Annual banquet 
on Wednesday 
evening. Host 
Committee 
Chairman, Fred 
Lennon as 
Toastmas- 


ter, did a smooth and witty job in presenting an inspiring 
and entertaining evening. Ralph Webb was presented with 
Honorary membership, outstanding notables were intro- 
duced, and traditional exchange of officerships were made 
with short effective speeches. Among the more than 1000 
in attendance were distinguished guests from Japan and 





Germany. 


EXECUTIVE’S 
DAY. On execu- 
tive’s day, ISA 
held a_ private 
exhibit-showing 
exclusively for 
invited user- 
company execu- 
tives, with So- 
ciety hosts as 
guides and ex- 
hibitor’s top 
sales personnel 
manning the 
booths. In this 
photo; Russel 
Milham (center), Foxboro’s product sales manager, ex- 
plains his firm’s magnetic flowmeter to Glen H. Orr, (left) 
vice president, General Tire and Rubber Co., Akron, and 
John E. Webber, superintendent of the fuel department, 
U. S. Steel Fairless Works, as ISA host Al Adler (right), 
United Engineers and Constructors, looks on. 





YOUNGEST EX- 
HIBIT  VISI- 
TOR. Ten-year- 
old Lee “Rocky” 
Traxler traveled 
30 miles from 
his Mentor, Ohio 
home to see the 
famous ISA 
Show, only to 
find he was too 
young. But, 
waiving the reg- 
istration rules, 
ISA Technical 
Director Herb 
Kindler admit- 
’ ted the deter- 

mined boy under the sponsorship of Chalmer E. Jones, gen- 
 Nerwongpel of Daystrom Systems Division, who learned 
jl mde dhae -seeeee Here Ernest Mullines (left) explains 
pgm eathkit amateur radio transmitter to Rocky 
€s stands by. Rocky was fascinated with do-it-your- 


a Heathkits, having built his own crystal set last Christ- 
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“The idea ef a single conference 
theme was excellent. Both the pro- 
gram and speakers were good, the best ISA 


meeting yet!” 
says a prominent West 


Coast instrument maker 











THE WINNER! 
ISA’s second an- 
nual New Ideas 
in Instrumenta- 
tion Contest 
produced a 
splendid group 
of ingenious in- 
strument inven- 
tions handsome- 
ly presented in 
a well attended 
booth. Here 
New Ideas Chair- 
man Ed Krem- 
mer and Ruth 
Helbling, Na- 
tional Office Ac- 
countant, pin 
the blue ribbon 
on “Unilog” the 
first place win- 
ner, submitted 
by Charles Rog- 
ers and John 
Ake of Akron, 
Ohio. 





CLINICS AND WORKSHOPS. Typical of the pre-confer- 
ence clinics maintenance, analytical instruments, sales 
engineering and control systems — is this scene from the 
Computer Applications Clinic. Here Irv Lefkowitz, Clinic 
Chairman, explains the purpose and procedures of the clinic 
using an Electronics Associates PACE computer as demon- 
strator. All sessions were repeated four times to give at- 
tendees a choice of four out of seven classes in the two 


day course. 











[SA Council Elects Officers and Approves Constitution & By-Laws Changes 


The ISA Council of National Dele- 
gates held its annual meeting Septem- 
ber 10 in Cleveland. They voted unani- 
mously to elect the officer nominees 
previously submitted: Jack Frost as 
President-elect-Secretary; Phil Sprague 
as Vice President, General Relations 
Dept.; and Ralph Tripp as Vice Presi- 
dent, Industries Dept. 

The District Councils also met and 
elected these district vice presidents: 


District Name Term 
I Carl Gram, Jr. 2 years 
III J. T. Elder 2 years* 
V G. D. Carnegie 2 years* 
VI Willard Kates 1 year 
VII Dr. John Draffen 2 years 
VIII John Opie 1 year 
IX Adelbert Carpenter 2 years 
X John Hillen 1 year 
*relected 


The proposed changes in grades of 
membership and dues structure were 
discussed and referred to a special task 
force representing the Council and the 
Executive Board. This group will re- 
port its recommendations to the So- 
ciety President in January, 1958, to 
enable their revised proposals to be 
submitted to the Sections for discus- 
sion prior to the September, 1958, 
Council meeting. 

The Council adopted these amend- 
ments which became currently effec- 
tive: 








Charles Owen Fairchild 





1. The grace period for non-pay- 
ment of dues, before termination as a 
member, has been reduced from six 
months to three months. (By-Laws 
Article V, Paragraphs 2 and 3). 


2. The numerical formula by which 
the Society was required to redistrict 
its Sections was eliminated. (By-Laws 
Article IX, Paragraph Ic.) 

3. The organizational references in 
the Constitution and By-Laws were 
changed to permit a Departmental top- 
structure with Divisions and Commit- 
tees as subordinate units. The present 
identifications made the Division the 
top structure. Except for this Depart- 
mental nomenclature, no changes in 
fundamental purposes or procedures 
were involved in the adopted amend- 
ments. The Vice Presidents who are 
elected by the full Council will now 
be known as Departmental Vice Presi- 
dents instead of Divisional Vice Presi- 
dents. Because of this simple wording 
change in two references in Constitu- 
tion Article VIII, Paragraph (1), con- 
sideration is being given to deferring a 
ballot vote of all the membership, 
which is the required procedure for 
effecting a change in the ISA Constitu- 
tion. Changes to the By-Laws, how- 
ever, become effective with the ap- 
proval of the Council. Those affected 


“Elder Statesman” Dies In Virginia 


ISA joins with the instrument world 
in mourning the passing of Charles 
Owen Fairchild, author, 
timer in 
the moving forces in 
suddenly of a stroke at his home in 
Fairfax, Virginia. 

Fairchild’s fame 
authorship of the NBS book 
metric Practice,” 
In 1926 he left the Bureau and became 
research director of the C. J. Tagliabue 
Co. 
vented the first American photoelectric 
self-balancing 
controllers. 
become a consulting physicist for sev- 
eral industries. 
he was in government service. 


inventor, old 
instrumentation, and one of 
ISA, who died 


rests on his co- 
“Pyro- 


published in 1920. 


During his 20 years there, he in- 


potentiometer recorder- 
He left “Tag” in 1946 to 


For the last few years 


To Mr. Fairchild’s wisdom and fore 
sight was largely due the success of 
the first convention of delegates from 
local instrument societies on Decem- 
ber 2, 1944. 
that ISA was really born. 
then president of the New York Se 
ciety for Measurement 
had been unanimously elected convel 
tion chairman. 
president of 
that post to expanded activities and 
technical growth of the Society. He 
was, to the time of his death, an active 
member of the Washington Section. 
In his death ISA notes the loss of 

“elder statesman” 
judgment has served it well in difficult 
times. 


an 


by the Council's approval of the » 
vised organization designations are 
By-Laws Article VIII, Paragraphs () 
and (3); Article X, Paragraph (qj) 
(2), (3), (4), and (5). 


4. New procedures for the operatig 
of the National and District Noming. 
ing Committees were adopted. Ty 
three Nominators-at-Large, which ap 
appointed by the Society President » 
the National Nominating Committe 
will now serve for more than one yeq 
on a rotation basis to permit bette 
continuity. Nominations for Distrig 
Vice Presidents may now be made 
a majority vote of all the Delegates ¢ 
the District, without requiring also; 
majority vote of the membership of 
the District. The adopted changy 
also expand the opportunities for gery 
ice on the National Nominating Com 
mittee. Heretofore, the selections wer 
confined to current Councilmen; th 
changes permit the District Council 
to elect nominators also from pas 
Delegates, District Vice Presidents 
Past National Officers, and Past Se 
tion Presidents. A Manual of Pr 
cedures for both the National and Dis 
trict Nominating Committees has bee 
written and is made a part of the nev 
amendments. The By-Laws affected 
are Article XII, Paragraphs (1) au 
(4), and Article XIII, Paragraph (3). 





It was at this convention 
Fairchild, 


and Control, 


In 1947 he served a 
ISA and contributed in 
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Taking a short break from the 
busy Sections and Membership Com- 
mittee meeting held July 25 at the 
Bellevue Stratford in Philadelphia are 
(left to right) Rodman Smith, Milton 
Roy, in charge of programs for reten- 
tion of members and strengthening 
Sections; Ralph Stotsenburg, Fielden 
Instrument Div., Robertshaw-Fulton 
Co. chairman of the committee; Ade 
Floreen, L & N, charged with special 
projects; Jim Kilmer, F & P, responsi- 
ble for development of new members, 
new Sections and sub-Sections; and 
Bill Kushnick, ISA Executive Director. 
The object of the meeting was to or- 
ganize the committee and orient 
members to the purpose and task 
ahead. Problems facing the commit- 
tee and specific ways of meeting these 
problems were discussed in detail. 


’ ExecDirector’s Diary 


Hard at work around the conference 
table are members of the Executive 
Board during a meeting in Princeton, 
New Jersey on July 19. This photo 
shows the bulk of material han- 
died by ISA’s able officers. From 
left to right around the table are: 
Howard Hudson, Treasurer, Dib Car- 
penter, District IX Vice President; 
Gordon Carnegie, District V Vice 
President; Miff Jacobs, District IV 
Vice President; Thomas Elder, Dis- 
trict Ill Vice President; Ralph Tripp, 
Vice President, Industrial Dept.; Jus- 
tus Volibrecht, President; Robert Jeff- 
ries, President-Elect-Secretary Ward 
Percy, General Relations Dept.; Dick 
Pond, Industry Dept.; Ed Baran, Stand- 
ards and Recommended Practices 
Dept.; John Draffen, District VII Vice 
President; and Jack Johnson, Techni- 
cal Dept. 





One of the meetings held in Prince- 
ton was the July 18 meeting of the 
Department Vice Presidents. Discuss- 
ing an important item on the agenda 
are (left to right) R. N. Pond, Indus- 
tries Dept.; P. Sprague, General Re- 
lations Dept.; E.-C. Baran, Standards 
and Practices Dept.; R. H. Tripp, In- 
dustries Dept.; J. W. Percy, General 
Relations Dept.; and J. Johnston, Jr., 
Technical Dept. 


States’ Status Stated 


The executive Board has assigned 
Districts to the following states: 


North Carolina .District Ii! 
Arkansas .District Vil 
Mississippi District Vi! 
_. ana . District Vi 
North Dakota .. District VI 
South Dakota .District VI 
Montana .District 1X 
Wyoming District IX 
Nevada .. District 1X 
. [/? .District |X 
Arizona . . District 1X 


Officially, Cumberland will be admin- 
istered by Mifflin Jacobs, but it is still 
in Gordon Carnegie’s District. 











The Show’s over, but the memory 
lingers on! Certainly, ISA left its 
mark of technical prestige on the city 
of Cleveland. Instrumentation-automa- 
tion became common _ expressions 
among the local citizenry. The news- 
papers, radio, and television, the con- 
versations on the street, in the hotel 
lobbies, in the restaurants: almost 
every medium of communication gave 
expression to the miracles of scientific 
progress displayed at the ISA Exhibit 
and discussed in its various conference 
programs. 


The exhibits were more in number 
and more attractively educational than 
in previous shows. Each year the 
number of converts to “cubicle con- 
tent” type of booths is increasing. 
This arrangement permits more of the 
booth space to be used for displaying 
an exhibitor’s products. The visitor 
finds the artistry in the design of these 
booths beneficial both to his interest 
and convenience. ISA’s Exhibitors 
Advisory Committee has encouraged 
these more modern and effective type 
displays. ; 

Attendance at the Show was about 
20,000—the final audit is still being 
made. While this total is less than 
what it was in New York City the year 
before, the exhibitors were happy with 
the high quality of the Cleveland visi- 
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tors. There are some who use size of 
total attendance as a criterion of suc- 
cess, but the practical exhibitor prefers 
to utilize his sales efforts on potential 
customers, rather than dissipate those 
efforts on curious visitors. The volun- 
teered expressions of success by many 
exhibitors to ISA officials reflect a 
rather general acknowledgment that 
the Cleveland Show was highly re- 
warding. 

This year more of the Conference 
programs were held during the week- 
end preceding the opening of the Ex- 
hibit. The reactions to this scheduling 
were favorable. Session room facili- 
ties were good, but still not ideal. We 
were spread over many buildings in 
various parts of the city, and a few 
registrants showed up at the wrong 
places. ISA’s total activities are in- 
creasing beyond any city’s capacity to 
house them all in one building. While 
some prefer fewer places to have to go 
to participate in our Annual Confer 
ence and Exhibit, the great majority 
are pleased with the availability of the 
diversified programs even if they have 
to run “hither and yon” to attend 
them. 

Two new activities met with unusual 
response—Executives Day and_ the 
Sales Engineers Workshop. The other 
traditional conference programs were 


well attended, particularly the Techni- 
cal Sessions which this year tried out 
the plan of a single subject theme in- 
stead of a series of simultaneous ses- 
sions on many subjects. The Banquet 
this year reestablished our prestige for 
good entertainment and for a short 
official program. 

Yes, our 12th Annual Conference and 
Exhibit was a success by all standards 
of measurement. It was so because 
of the planning and hard work of the 
many program committees and of the 
Cleveland Host Committees. I pay par- 
ticular tribute to the Cleveland Sec- 
tion. I am sure that every member 
played some part in helping to monitor 
the ISA events. Several Cleveland Sec- 
tion members took their vacations dur- 
ing the Show and spent that whole 
period in total service to ISA. 

The multiplicity of activities at our 
Annual Conference and Exhibit require 
a lot of wheel-horses. I am indeed 
fortunate that ISA men and women 
give so unstintingly of their time and 
counsel to help plan and execute the 
thousands of details essential for this 
mammoth event, and I personally am 
grateful for their assistance. 


Atl Kiekneed 
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Dever and Crawford Head 1958 ISA Show in Philadelphia 


The 13th Annual ISA Instrument- 
Automation Conference and Exhibit to 
be held in Philadelphia September 15- 
19 is off to a flying start. Henry F. 
Dever, vice-president of Minneapolis- 
Honeywell Regulator Company and 
head of Minneapolis-Honeywell’s Brown 
Instruments Division is General Chair- 
man. William A. Crawford, head of 
E. I. du Pont’s Instrument Design Sec- 
tion in Wilmington, Delaware is Ex- 
ecutive Chairman. 


In accepting the General Chairman- 
ship of the 13th Annual ISA Show Mr. 
Dever said “My association with the 
Instrument Society of America has 
peen a long — and rewarding — one. 
Over the years I watched it grow 
steadily and am pleased to have been 
one of those who were active in the 
early days of its organization. It is a 
real inspiration to see what has devel- 
oped in a few short years — both in 
the Society and the industry to which 
it is dedicated. 

I am therefore extremely happy to 
have been asked to serve as General 
Chairman for the 1958 Exhibit and 
Conference in Philadelphia. We on the 
local scene will look forward with real 
enthusiasm to next year’s program... 
and are already making plans which 
will once again make this annual event 
one of which all of us in the Society 
and the industry can well be proud. 

I hope we shall see all of you who 
have participated in the outstanding 





Henry F. Dever, General Chair- 
man of the 13th Annual ISA 
Conference and Exhibit in Phila- 
delphia. 


Cleveland exhibit in Philadelphia in 


1958, as well as many other newcom- 
ers to the already imposing list of ex- 


hibitors.” 


Henry Dever has a long and dis- 
tinguished career in the instrument 
field. He is one of the outstanding 
spokesmen for the industry. He served 
for two terms as President of the Sci- 
entific Apparatus Makers Association. 
He has been active in ISA affairs since 
the Society was founded 13 years ago, 
serving on many top level boards and 
committees. 





* meeting previews 


Medical-Biological Instrument Applications 
To Be Given Full Treatment 


How can the application of electron- 
ic and electrical techniques solve the 
complex and pressing problems con- 
fronting scientists in biology and medi- 
cine in their day to day search for 
ways to insure health? This and many 
other questions of high interest to both 
scientists and instrument engineers 
will be discussed and answered at the 
upcoming Tenth Annual Conference on 
Electrical Techniques in Medicine and 
Biology, November 6-8, at the Shera- 
ton Plaza Hotel in Boston, Massachu- 
setts. 

Sponsored jointly by the three major 
electro-technical societies in the United 
States—-ISA, AIEE, and IRE’s Medical 
Physics Group of Boston—the confer- 
ence for the past ten years has been a 
meeting ground for medical and physi- 
cal scientists, bio-physicists, clinicians 
and instrument engineers. The meet- 
ings have been arranged to stimulate 
exchange of ideas through planned 
symposia and informal pre-dinner dis- 
cussions. Afternoons have been left 
open to permit tours. The Boston 
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area is particularly suited to a meet- 
ing of this scope since it boasts many 
renowned educational institutions, 
medical research centers, laboratories 
and scientific apparatus manufacturing 
organizations. 
The’ tentative 


program includes 


panel discussions on the following 
topics: 
Training and Recruitment of Physical 


Scientists for Biomedical Research, Chair- 
man, Graham Du Shane, Editor, “‘Science.”’ 


Problems in Sensory Replacement and Per- 
ception, Chairman, Wallace Frank, Frank- 
lin Institute. 


Instrumentation for Circulation Research, 
Chairman, Frank Noble, Laboratory of 
Technical Development, National Institute 
of Health, National Heart Institute. 


Membrane Potentials and Ionic Transfer 
Phenomena, Chairman, Donald O. Rudin, 
East Pennsylvania Psychiatric Institute. 


Registration information is available 
by writing Saul Aronow, Massa- 
chusetts General Hospital, Boston 14, 
Mass. 


William A. Crawford, Executive 
Chairman of the 13th Annual 
ISA Conference and Exhibit in 
Philadelphia. 


Bill Crawford has worked in th 
du Pont organization since 1939 why 
he graduated from Case Institute 
Apart from several years spent at ABt 
operations in Oak Ridge and Hanford 
he has spent most of his time in ip 
strument design for plant facilities, 

Mr. Crawford is a charter member of 
the ISA. He helped form the Wilming. 
ton ISA Section and served as its vice 
president and president. He is a 
charter member of the Recommended 
Practices Committee, and is a mem 
ber of the National ISA Finance Com 
mittee. 


Kansas City 
IRE Sponsors 
Electronics Meet 


Keynote speaker at the opening 
session of the Mid-America Electro 
ics Convention scheduled for November 
13-14 in the Municiple Auditorium i 
Kansas City, Missouri, will be the dis 
tinguished and universally recognizé 
engineer and scientist, Dr. John 7 
Henderson. Dr. Henderson is affiliated 
with the National Research Counti, 
Ottawa, Canada, and is internationdl 
president of IRE. 

Sponsored by the Kansas City 9 
tion of IRE, the convention will have 
many other notable guests, among 
them Dr. Simon Ramo, executive 
president of the Ramo Wooldridg 
Corp. A complete technical exhibit # 
an earth satellite will be featured. 

Among the many technical papers 
be delivered will be those coverilt 
simulation, medical electronics, eng 
neering, management, airborne elee 
tronics, microwaves, automation, elé 
tronics and nucleonics, ete. In add: 
tion to the technical sessions, the? 
will be 100 exhibits covering all phas® 
of electronics. For details write Wik 
liam H. Ashley, Jr., Midwest Researdh 
Institute, 425 Volker Blvd. Kans 
City 10, Mo. 
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Admiral Strauss of AEC To Deliver 
Keynote Address at Philadelphia Symposium 


Six hundred to a thousand engineers concerned with in- 
strumentation and automation are expected to be on hand 
for the 2-day ISA Symposium sponsored by the Philadel- 
phia Section, November 7-8, at the New Hotel Sheraton 
in Philadelphia. This symposium has become an annual 
industrial event in the “City of Brotherly Love.” Special 
guests will be Admiral Lewis L. Strauss of the AEC who 
has been invited to deliver the keynote address. 

At the same time, there will be an instrument fair in 
the main ballroom of the hotel—the largest exhibit ever 
held for manufacturers and distributors of instruments in 
the Delaware Valley. To date, more than 60 companies 
have reserved space. Exhibits will cover the entire field 
of instrumentation. The subject, too, should have a uni- 


Among the papers to be delivered are the following: 


Neutron Flux Measurements, Dr. T. S. Gray, MIT. 

Typical Application of Reactor Controls, Robert N. Brey, Jr., Leeds and 
Northrup. 

Primary Elements for Non-nuclear Measurements, Clyde C. Scott, Min- 
neapolis-Honeywell. 

Reliability Problems of Reactor Control, Dr. Robert C. Cachrane, Penn 
State. 

Instrumentation of a Nuclear Fuel Reprocessing Plant, Robert Axt- 
mann, DuPont Savannah River Laboratory. 

Overall Instrumentation of a Nuclear Power Plant, Howard D. Philipp, 
Atomic Power Development Associates, Inc. 

Personnel Protection Instrumentation, Dr. Frederick P. Cowan, Brook- 
haven National Laboratories. 

Start-up and Maintenance Problems of Nuclear Plant Instrumentation, 
speaker to be announced. 

Application of Nuclear Energy in Process Instrumentation, Frank H. 





itt 





versal appeal—“‘New Ideas in 
from Nuclear Developments.” 


Papers are not confined to nuclear power, rather, they 
recognize the nuclear field as the frontier of development 
for instrumentation throughout all industry. 


More Than 50 Speakers 
to Discuss Standards 


T. G. McGuire, president of Indus- 
trial Indemnity Co. will welcome dele- 
gates to the Eighth National Confer- 
ence on Standards, sponsored by the 
American Standards Association in 
New York, November 13-15. 

Eleven sessions are planned with 
more than 50 speakers due to take a 
turn discussing standards for govern- 
ment and industry. 

Among the many topics to get full 
play at the conference are standards 
for control of exposure from ionizing 
radiation, cost improvement through 
standardization, profiting by standards 
in the railroad industry, industrial 
standards for defense, tapes, electron- 
ics, technical communications, etc. 
Contact D. E. Denton, ASA, 70 E. 45th 
St., New York 17, N. Y. 


Top Executives to 
Meet “The Weatherman” 


Businessmen and industrialists from 
all over the nation will be meeting 
with some of the nation’s top profes- 
sional weathermen at the First Nation- 
al Conference and Workshop on Ap- 
plied Meteorology, October 28-29, in 
Hartford, Connecticut, to discuss pos- 
sibilities for application of weather in- 
formation to operational problems. 
Sponsored by the American Meteoro- 
logical Society, the meeting is designed 
to provide an opportunity for discus- 
sion of mutual problems. 

The business of putting weather to 
work by deliberate use of weather data 
M operational problems is one that 
has expanded rapidly and very success- 
fully in recent years. Weather control 
and long-range forecasting will be 
taken up in some detail. For informa- 
tion write Robert G. Miller, Weather 
Research Center, The Travelers In- 
surance Companies, Hartford, Conn. 
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Instrumentation Evolved 


Low, Tracerlab. 


Economic Future of Instrumentation in Nuclear Processes, Panel dis- 


cussion led by Dr. V. 


Data Handling Theme 
for IRE Conference 


The Third Annual IRE Instrumen- 
tation Conference and Exhibit will be 
held this year in Atlanta, Georgia, No- 
vember 11-13. “Instrumentation for 
Data Handling” has been selected as 
the theme of the program, but special 
symposia on “Electronic Instrumenta- 
tion as Applied to Medicine,” and 
“Sales and Purchasing Aspects of Elec- 
tronic Instrumentation” are also being 
planned. 

Papers to be read include informa- 
tion on data handling systems for vari- 
ous practical applications, analog-digi- 
tal conversion, data reduction and 
processing, recording devices and tech- 
niques and instrumentation methods 
and principles. Details are available 
by writing IRE Instrumentation Con- 
ference, School of Electrical Engineer- 
ing, Georgia Institute of Technology, 
Atlanta 3, Ga. 


NMAA Schedules 
November Conference 
on Business Systems 


Sponsored by the Western Division 
of the National Machine Accountants 
Association, the Third Electronic Busi- 
ness Systems Conference, planned for 
November 6-8 at the U.S. Grant Hotel 
in San Diego, California, promises to 
be an exciting departure into instru- 
mentation for business. The various 
papers to be presented will be from 
actual operation installations or will 
be delivered by those who have had ex- 
tensive experience in the use of equip- 
ment for business systems. Among the 
subjects to be covered are: IBM 702 
Applied to Government Problems, So- 
lution of Educational Problems for 
EDP, What’s Coming in EDP for 
Small Business, Customer Billing, etc. 

Registration information can be got- 
ten by writing G. M. Blakesley, P. O. 
Box 1448, San Diego, California. 


L. Parsegian, Chairman of Engineering Group. 


For further information contact Warren Brand, Conoflow 
Corp., 2100 Arch St., Philadelphia 3, Pa. 


Education Takes 


the Spotlight 


“Engineering and Scientific Educa- 
tion — Foundation of National 
Strength,” is the theme of a conference 
to be held October 31-November 2 at 
the Edgewater Beach Hotel, Chicago. 
Sponsored by several educational, 
scientific and engineering groups, the 
conference will have as one of its prin- 
ciple goals the highlighting of the 
unique problem of higher education 
for engineering and science. 

A special effort has been made to in- 
sure the attendance of those people 
who are understanding of the factors 
to be considered. ISA has been invited 
to send representatives. For further 
information contact Western Society 
of Engineers, 84 E. Randolph St., Chi- 
cago 1, Il. 


Nondestructive Testing 
Topic for Chicago Confab 


The Society of Nondestructive Test- 
ing is sponsoring its Second Inter- 
national Conference on Nondestructive 
Testing in conjunction with its 17th 
Annual Convention, the Second World 
Metallurgical Congress, and the Na- 
tional Metal Exposition, November 3-8 
in Chicago. 

The 3 areas which will be discussed 
at length are: The Basis for Optimum 
Test Methods Selection; The Relative 
Advantages and Limitations of Non- 
destructive Testing Methods: Recom- 
mendations for Technical Development 
and Standardization. 

“quipment to be on display will in- 
clude the latest x-ray and gamma-ray 
radiographic apparatus, magnetic par- 
ticle equipment and procedures, and in- 
struments for measuring, analyzing, 
sorting and automatic control of mod- 
ern metals and alloys. Contact Dr. 
G. H. Tenney, 704 Fourth St., Los 
Alamos, New Mexico. 
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Joseph Strickland 
Tatnall Measuring 


Cc. L. Moyer 


Tatnall Measuring 


Tatnall Measuring Systems Com- 
pany, The Budd Company’s newest 
subsidiary, has just added two ISA 
men to its sales staff. Joseph K. 
Strickland (photo) has been appointed 
district customer engineer for New 
York, New England and Northern 
New Jersey. Strickland is a member 
of the Fairfield County Section. Clyde 
T. Moyer (photo) of the Philadelphia 
Section takes on a similar position 
covering the Middle Atlantic States 
and the District of Columbia. 


Recently, Vincent Siclari was hon- 
ored by the Sanborn Company of 
Waltham, Mass. for his ten years of 
service with the organization. Siclari 
is a sales-service representative in the 
New York branch office. A graduate 
of New York University, Siclari is 
the father of 2 daughters and 4 sons. 


Duties of chief engineer for the 
Brooks Rotameter Company will be 
assumed by George D. Keller. Keller 
has had more than 12 years practical 
experience in instrument engineering 
and sales. Most recently he was asso- 
ciated with Penn Industrial Instru- 
ment Corp. as vice president and gen- 
eral manager. He is a graduate of 
Harvard Engineering School and is a 
registered professional engineer in 
Pennsylvania. He is a member of the 
Philadelphia Section. 


A tipster at the Cleveland show re- 
ports that ardent ISA man Norman 
Lieblich of the New York Section and 
former vice president in charge of 
sales with Kieley & Mueller has be- 
come president of a new instrument 
sales company—Dynatrol, Inc. of New 
York. Other members of the company 
include A. W. Bailey of the New York 
Section, J. P. Healy of the New Jersey 
Section, John Mitchell of the Philadel- 
phia Section and Joseph MacLough. 
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Vernon H. Vogel 
Robertshaw-Fulton 


Lawrence Keenen 
Beckman 


Herman E. Held, who has handled 
Weston Electrical Instrument Corpo- 
ration’s sales and service in the Gold- 
en Gate area for more than 20 years, 
has been chosen by the company to 
head up a new sales and service office 
in San Francisco. Held is a member 
of the Northern California Section. 


Fred T. Sonne, president of Chicago 
Aerial Industries, Inc., revealed that 
the company is forming a components 
Division to be headed up by ISA man 
Gordon B. Baumeister (photo) of the 
Chicago Section. Formerly manager 
of applications engineering for the 
company, Baumeister is well qualified 
for his new duties. He is an electron- 
ics engineer and has been responsible 
for various research developments in- 
volving industrial electronic equip- 
ment. 


Allen M. Shore (photo) an active 
member of the New Jersey Section 
and past chairman of the Members 
Relations Committee, has formed a 
manufacturers’ representative com- 


‘pany. The company, Polymetric De- 


vices Company, will have its offices in 
Glenside, Pennsylvania. Shore brings 
to the new firm a broad background 
encompassing sales management, ap- 
plications and sales engineering of 
testing and measuring devices. 








Vernon H. Vogel (photo) has beep 


named director of the Electronies 
of Robertshaw-Fulton Controls 
will head the development of mj 
and aircraft sub-systems. Fo 

he was associated with Motorolg 
search Laboratories and was at om 
time director of communications 
neering design at Engineering J, 
search Associates. Vogel is a Member 
of the Los Angeles Section. 


New Jersey Section’s Lawrence R 
Keenen (photo) will assume the 
duties of eastern regional engineering 
manager for the Systems Division ¢ 
Beckman Instruments, Ine. Keene 
will direct the sale and application g 
Beckman systems in a variety of fie 
ranging from monitoring and conty) 
of industrial processes to the develop. 
ment and testing of aircraft. An ele. 
trical engineering graduate of Pep. 
sylvania State University, Keen 
joined Beckman in 1956 after working 


with The Hays Corp. and Brow 
Instrument Division, Minneapolis 
Honeywell. 


Authority in the field of physial 
testing and quality control Robert ¥ 
Kinney (photo) has been appointed 
Southeastern District Sales Engineer 
for the Electronics and Instruments. 
tion Division of Baldwin-Lima-Hanil- 
ton Corp. Bob, who is a member of 
the Washington Section, will be r 
sponsible for the division’s line of 
shock and vibration gages, strain 
gages and devices and universal test 
ing machines. Before joining B-Li 
in 1945, Kinney was _ supervisor @ 
physical testing and quality contr 
with a division of Remington Rand. 


Rawson & Company will have a new 
manager of their activities in Lous 
iana, Mississippi, and Southern 4r 
kansas in the person of James i 
Simpson (photo) of the Baton Rouge 
Section. Simpson comes to his ne 
post with a wide background of & 
perience in oil refining, petrochemical 
and metal fabricating. He is a grat 
uate of Rice and has worked will 
Goodyear Aircraft Corp., Goodyeil 
Rubber, Stone & Webster and Fischer 
& Porter. 
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New Headquarters for New York Section 


The Phi Gamma Delta Club, 106 
West 56th Street, New York City, will 
be the site of the regular meetings of 
the New York Section during the 1957- 
58 season. The new location will ful- 
fill a long sought need and is expected 
to meet the unqualified approval of the 
New York membership. The Club offers 
spacious meeting and lounge facilities 
and an excellent cuisine and bar. 


A reduced rate of $3.00 for the reg- 
ular $4.00 meeting night dinner will be 
given to the first thirty applicants, 
providing they notify Chairman Chet 
Menkes forty-eight hours in advance of 
meeting dates (Phone LOngacre 5-1300 
N. Y. C.) 


The first meeting at the Phi Gamma 
Delta Club was scheduled for Septem- 


on “Cascaded Control Loops” by C. L. 
Mamzic, of Moore Products Company. 

In addition to the regular monthly 
meetings, the New York Section will 
offer separate meetings by the Medical- 
Biological Division under Chairman 
Duncan A. Holaday, Md., and by the 
Long Island Aeronautical Division 
under Chairman Ralph Tripp. 

The Medical-Biological Division is 
also sponsoring a series-of ten educa- 
tional sessions on Medical Instrumen- 
tation. 

The Section looks forward to a very 
rewarding season, highlighted by its 
sponsoring of ISA’s first National 
Power Symposium in May 1958. This 
will be followed in the same month by 
the National Flight Symposium. Both 
of these affairs will be held in New 

















First Details 
On Pittsburgh [ron 
And Steel Conference 


Fred D. Marton, new president of the 
Pittsburgh ISA Section and his com- 
mittees have completed plans for the 
3-day Eighth Annual Conference on 
Instrumentation in the Iron and Steel 
Industry to be held March 11-13 at the 
Roosevelt Hotel in Pittsburgh. 


As in the past, representative lead- 
ers in the steel industry have been 
invited to speak and take part in 
panel discussions. Robert Shannon of 
the Pittsburgh Section will serve as 










ber 23, 1957, with an interesting talk York City. 





Each Section treasurer is being furnished by the 
National Office with a treasurer’s journal to maintain 
Section financial records and to provide accumulated 
data for making periodic reports to his section’s gov- 
erning board. This journal, together with a complete 
manual of operations, monthly report forms and bank 
account reconcilement forms, was developed by a 
special committee of several Section treasurers headed 
by Bill Crawford of the National Finance Committee. 


This completes one of the various projects for giving 
local Sections direct assistance with their fiscal opera- 
tions. This quotation from the preface to the manual 
explains further the origin and purpose of the sug- 
gested procedures. 

“About a year ago, the ISA Finance Committee felt 
it important to contact each of the Sections to deter- 
mine how each operated financially and how each was 
getting along financially. In April, 1956, a question- 
naire was sent to each Section requesting information 
of this sort. Many answered the questionnaire and the 
answers were so varied that very little consistency 
could be noted. 


It was ebvious that the amount of money handled by 
each Section varied with its size, but the financial 
Standing (surplus or deficit) was not necessarily 
effected by the size of the Section. The total income 
varied from about $200 to about $4,000 depending upon 
the size of the group. A surplus or deficit for a twelve 
months’ period varied from a deficit (with very little 
cash reserve) of $200 to as much as a $1500 surplus 
in a year’s time. Several Sections seem to be almost 
financially unstable. 


The Finance Committee felt it important, not only to 
the Section, but to the National Society, to have our 
Sections aware of some of the pitfalls to which they 
may be subjected, realizing that in the future the 
ee of the Society may depend to a great extent on 

€ activity and growth of each Section. The growth 








Finance Committee Offers Manual for Section Treasurers 





chairman of the conference. 





of a Section is, of course, influenced strongly by its 
financial situation. 

Within the last year our National Constitution and 
By-Laws were amended to permit the collection of dues 
from every member in November. This means that 
each Section will receive a large percentage of its 
annual income at one time during the year. Unless 
good budget practices are established, it will be easier 
to over-spend the yearly income and, for this reason, 
it is doubly important to offer constructive ground rules 
for good financing. 

The Committee took on the job of preparing this 
Manual to suggest to Sections what is felt to be good 
sound procedure concerning money handling. The 
recommendations are a composite of the procedures 
which several Sections have followed for some time. 
The suggestions and cautions are designed to permit 
a Section to establish a sound financial policy, to save 
the Section time and money in accounting, and to help 
keep it “out of the red.” It is only with stable finances 
that each Section can achieve the longevity and growth 
we hope will be prevalent in each for many years to 
come.” 

Able members of the Finance Committee include Wil- 
liam A. Crawford, George R. Feeley, Barton Jones, 
Ralph Munch and Phil Sprague, Jr. 

The 11-page manual, which has already been sent out 
along with the permanent journal, contains, in easy to 
understand terms, recommended procedures. Bonding, 
liability insurance, filing income tax returns, invoices, 
receipts, etc., are all clearly explained. How to keep 
records and the best methods of making financial re- 
ports are included. Inserted in the manual are monthly 
financial report forms which are self explanatory and 
reconcilement forms to help treasurers prove the bal- 
ance as shown on bank statements. All and all, the 
manual and journal add up to some pretty clear think- 
ing and planning translated into practical working 
forms and procedures. 
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Process Instrumentatig 
Programs Get Underway} 
The Process Instrumentation 
grams of the New Jersey Section har: g 
been announced by the Program (hy, tl 
man, E. B. Kretzmer. These Meeting t' 
will be held at the Essex House jy 
Newark, and all members of ISA ay 
invited to attend, whether or ot they 
are members of the New Jersey g& 
tion. All these meetings wil] be heli 
on the first Tuesday of the month 
cept in November when there is ; 
conflict with Election Day). 
Various forms and applications g 
‘Capacity Measurements” were tis 
cussed by J. Phillips of Fielden Instrp. 
ment Co. on October 1. M. J. D 
of Esso Research and Engineering 
will tell on November 12 about 
experience with several types of “De 
placement Meters.” Beta and gammy 
ray gaging, could be the subtitle off} 
“Nuclear Process Instrumentatigy 
‘ ee Py ° talk by R. Withern of Industrial 
Officers Night and Charter Presentation Night for the Sacramento Section was cleonics Co. His talk is planned fy 
quite an affair. Bob Galley presented the charter to the newly installed president December 3. A 
Vince Barth. Shown in the top photo are the Section’s new officers: (left to right) The Symposium Committee has » d 
Bob Field, secretary; Vince Barth, president; Dib Carpenter, on hand to install nounced that its subject for this yer s 
new officers; Martin Berlin, vice president; and Fred Taylor, treasurer. In the will be “Control Systems Engineering’ 
bottom photo are shown the charter members of the Section who were present at Several available techniques for fel ; 
the Charter Presentation meeting in April. testing a control system and impry re 
ing control will be described and R 
amples will be given. The symposium tl 
is an all day meeting that takes th 
S. Hluchan, treasurer place of the monthly meeting on Apri sa 
of the Rochester Section, i. si 
was really “on the ball” Education Committee chairman Fri . 
at the June 5 meeting of Rich is encouraged by the response tp " 
his Section taking pic- two courses announced for this winter w 
tures and joining his fel- “Frequency Response Analysis” to k 
low ISA members in a held in Newark for sixteen Thursdays le 
rousing evening. Here N. will be staffed by instructors from of 
B. Nichols (to the left) several of the big instrument cm te 
selects a ball to make a panies. Fundamentals will be follows , 
much needed spare for by a study of control modes ai | 
his team, while W. I. process applications. The electronic | se: 
Caldwell concentrates on course which was so well attended las 2 
a strike. D. Ulrich (seat- year is to be followed by a mon Bi 
: . m 
ed) seems to be getting thorough course, again at the RG C 
in a few good ones as he Institutes in New York. Title of th | 
kibitzes on the sidelines. course is, “Elementary Electronics fr 
Instrumentation Circuitry,” and wil 
be given on twenty Thursday evenings 
Members of neighboring Sections wil R 
The cubs in the back- be welcome to attend both of thet C 
ground are definitely not courses if space is available. Address 8! 
getting a “lion’s share” Fred Rich, 195 North Ave., Fanwoot m 
of the smorgashbord din- New Jersey. th 
ner that followed the P 
bowling. Course, the food +. 
was so good that mem- | . 
bers of the Rochester IN MEMORIAM 
Section just forgot about The ISA JOURNAL notes with 
them. sadness the passing of Harry P. 
Seymour who had been an active 
member of the Memphis Section. dt 
Mr. Seymour, who was 47 at the ut 
time of his death, had been il F 
“ . ‘ ( y y 4¢ Ss. a] 
Section Correspondents Hye aeate of the Uni ti 
With the beginning of a new program year, there will be many activities Tennessee, where he received his pe 
of interest to ISA JOURNAL readers. Section Correspondents are requested B.S. degree in engineering, he bet 
to send photographs, personal notes, program information and plans for was employed as an engineering st 
your Sections to Miss Lorrie Barofsky, Departments Editor, ISA JOURNAL, consultant for Manning, Maxwell &: 
313 Sixth Avenue, Pittsburgh 22, Pa. Deadline is 10th of the month pre- and Moore in Memphis. : 
ceding month of publication. Bi 
—— 
1sA Jou 9 
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New Slate of Officers 
Takes Over in Richland 


Some 80 members of ISA and their 
ests gathered in a holiday spirit for 
= 1 dinner of the Richland Sec- 


e annua we ‘ 
In his final words to the Section 





An exciting part of the gala festivities 
during the recent Richland Section’s 
annual dinner was the portion of the 
program devoted to installation of new 
officers. Here C. O. Clemetson (left) 


receives the president’s gavel from 
Roger Rohrbacker, past president of 
the Section. 


as its president Roger Rohrbacker 
summarized events of the past year 
and emphasized the fine cooperation 
which made the many Richland activi- 
ties successful. 

During installation ceremonies fol- 
lowing the dinner, new Section officers 
officially took over their new duties 
for the coming year. Installed in office 
were C. O. Clemetson, president; J. K. 
Flickinger, vice president; Steve Slen- 
ning, secretary; A. J. Campbell, treas- 
urer; Roger Rohrbacker, national dele- 
gate; and board members, R. S. Ham- 
mond, Mike Wadzita, P. Conrad and 
C. D. Swanson. 


“The Hygrometer in Industry and 
Research” was the topic discussed by 
Carlton E. Ohlheiser, manager, Hy- 
grometer Section, American Instru- 
ments, at the September meeting of 
the Washington Section. Ohlheiser 
presented the basic principles involved 
in hygrometers and illustrated his 
talk with several specific applications 
- both industrial and research prob- 
ems, 


Los Angeles Section took time out 
during the June meeting to pay trib- 
ute to some of its stalwarts. Bob 
Fulwider was presented a plaque in 
appreciation of his many years as Sec- 
tion Secretary. Gene Spencer also re- 
ceived a plaque in recognition of his 
work as general chairman of the In- 
strument Flight Test Symposium. The 
gavel used during his term of office 


was presented to outgoi i 
Bill Mann. going president 
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Larry Loyen of the Indianapolis 
Section is organizing the Section’s 
October meeting with tentative plans 
calling for a non-technical program 
with wives invited. 


Philadelphia Section’s Yearbook for 
1957 is off the press and will be sent 
along to the membership. October 
16th’s program will feature a discus- 
sion of modern technology for meas- 
urement and control over great dis- 
tances. 


The White Oak Gun Club was the 
setting August 24 for the Houston 
Section’s annual stag barbeque, which 
turned out to be quite a_ shindig. 
Rounding out an afternoon and even- 
ing of good “eats” was an evening of 
entertainment. 


New officers for the Columbus Sec- 
tion were not accurately revorted in 
the August issue. The officers are 
Frank B. Kroeger, president; George 
C. Van Fossen, vice president: Lewis 
F. DeWalt, secretary; G. N. Krouse, 
national delegate; R. E. Post, treas- 
urer; E. J. Deardurff, alternate; 
George B. Foster, program chairman; 
and C. C. Rose, publicity chairman. 


W. N. Donachy, able correspondent 
for the Tulsa Section reports that 
more than 80 members of the Section 
turned out for the first meeting of the 
1957-58 season to tour Midwestern In- 
struments manufacturing facilities. 
Following a buffet dinner, hosts Paul 
Gregg, director of public relations and 
G. R. Morrow, president of Midwest- 
ern, welcomed the ISA men. Chief 
engineer David Wolkov gave a brief 
talk on equipment manufactured by 
the company and a film titled “Heart 
of Instrumentation” was shown. 
Among the featured items of the tour 
were assembly and testing of high- 
speed oscillographs and high-speed re- 
cording cameras used in well survey- 
ing and jet aircraft work. 





The May meeting of the Wichita Sec- 


tion was devoted to the ladies. Guest 
speaker was Heil Pettit, local architect 
who spoke on design of public schools. 
Shown with Mr. Pettit (third from 
left) are Harold Noble, retiring presi- 
dent; Jack Tracy, Minneapolis-Honey- 
well and Martin Callstrom, new Sec- 
tion president. 


> new 
members 


AKRON: William R. Bright, Donald L. Cra- 
mer, William Grogg, Jr., Judson Donn Me- 
Lamara, Myron Earl Schmid, Eldo R. 
Shisler 


ARK-LA-TEX: Charles D. Brown 

BALTIMORE: James D. Crum 

BIRMINGHAM: S. M. Rivers 

CENTRAL NEW YORK: Donald Frank Busch 

CHICAGO: Fred R. Arens, Jack Louis Cap- 
pels, Paul M. Erlandson, David E. Haines, 
Conrad M. Jankowski 

CINCINNATI: Raymond J. Birkmeyer, Roy E. 
Hughes 

CLEVELAND: Jonathan Crawford, Richard J. 
Ferguson, J. Richard Manier, Isaac Duke 
Palmer, William J. Parker, Robert L. 
Sinek, Roger W. Serne, Roy D. Watson 

COLUMBUS: Carl A. Alexander, Neil E. 
Handel 

DENVER: Jerry Stevens 

DETROIT: Edward J. Dahn 

EASTERN NEW YORK: Jeremiah W. Havens, 
Frederick A. White 

FAIRFIELD COUNTY: Paul Keith Manger, 
John H. Rhodes, Chester A. Sandner, Jr., 
Grant Arthur Wheeler 

HOUSTON: Newton E. Armstrong, Forrest 
Paul Charnock, Leonard Curtis Cox, Henry 
Albert Fullgrabe, Carl M. Harris, Thomas 
B. Heck, Edward W. Hegmann, Jr., Fran- 
cis Jeter, Samuel James Kniffen, Charles 
J. Leeah, Jr., Roswell A. Merritt, Robert 
E. Moore, James Leland Musgrove, Hogan 
Alvin Randle, Warren H. Sikes, Samuel 
W. Thompson, Jr. 

INDIANAPOLIS: William R. Frew, C. J. 
Litscher 

J. M. PERRY INSTITUTE: Tad E. Cowell, 
Charles O. Gossett, Philip L. Holland, O. 
Reiz Stutsman 

LOS ANGELES: Michael Czuha, Jr., G. C. 
Giles, Ernest B. Ogdon 


MEMPHIS: Edwin Kelly Clardy, Robert 
Thomas Hipps, Jr. 

MILWAUKEE: Fremont Fisher 

MONTREAL: Lawrence F. Parker 

NEW YORK: Clarence J. Burger, Daniel I. 


Cooper, John H. Farrar, Helen M. Hewitt, 
Irving Rudnick, Erwin Streisinger 


OAK RIDGE: Sydney John Ball, Charles M. 
Burton, A. J. Thompson 


OGLETHORPE: Victor G. Mahler 
PERMIAN BASIN: Tombs J. Lindsey 


PHILADELPHIA: Thompson W. Coe, John 
A. Dever, James D. Nelson, George Revesz, 
Donald J. Rossi, John F. Timmons 


PITTSBURGH: Robert D. Binz, Harold Vernon 
Boley, Fred Richard Hoch, Seybert Rad- 
ner Javins, Harry Lawrence Murray, 
Richard L. Swift 


ROCHESTER: Walter C. Taira 
SACRAMENTO: Robert L. Cope 


ST. LOUIS: James C. McAllister, Quintin C. 
Pflasterer 


SAN DIEGO: George L. Tresch 
SAVANNAH RIVER: Thomas E. McKellar 


TAMPA BAY: Gale Lester Lundstrom, James 
G. Starling, Dean Joseph Weil 


TOLEDO: Robert L. Johnson, Robert G. 
Morris 

TORONTO: Kenneth Roy Gentry, Mamoru 
Sugimoto 

TWIN CITY: Allen M. Lundin, Edson W. 
Spencer 

WASHINGTON: Robert T. Surine 


WICHITA: Dean A. Spencer 


WILMINGTON: Joseph W. Davis, Richard G. 
Jackson, Harry B. McCormick III, Robert 
H. Patterson, Albert S. Warren, Lloyd F. 
Wells, George J. Zachmann, Jr. 


MEMBER-AT-LARGE: Robert W. Cermak, 
John Stevenson Martin, Floyd Harold Mce- 
Ginnis, Daniel E. Poppe 


FOREIGN MEMBERS: R. E. 
Fluur 


O'Malley, Alf 
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INDUSTRY 





PERSONALITIES 








John P. Day 
KIN TEL 





Richard A. Wilson 


Daystrom 


One of the radio and electronic in- 
dustry’s leading executives, Richard 
A. Wilson (photo) is joining Day- 
strom, Inc. as a vice president. Wil- 
son is known throughout the Armed 
Services for his work on military con- 
tracts for complicated electronic sys- 
tems. He leaves Magnavox, where he 
was vice president of the highly suc- 
cessful Government and Industrial Di- 
vision, to head up Daystrom’s newly 
formed Avionics Group in addition to 
his other corporate duties. 


xk * 


Word has reached this office that 
John P. Day, (photo) an electronics 
and design authority formerly asso- 
ciated with the U. S. Naval Elec- 
tronics Laboratory, Lockheed and 
Convair, has been named chief de- 
velopment engineer of the KIN TEL 
Division of Cohu Electronics. Day 
will direct the research and develop- 
ment program of electronic instru- 
mentation in KIN TEL’s San Diego 
plant. He is the author of 13 pub- 
lished technical papers, many of them 
dealing with industrial and military 
television devices. 


xk klk 


George W. Hoffmeister has been 
named general superintendent of Min- 
neapolis-Honeywell’s new plant at 
Fall River, Mass. Hoffmeister joined 
the company’s Brown Instruments 
Division in 1944. Prior to his recent 
appointment he was superintendent of 
assembly operations for the Browr 
Division. 

x * * 


Dr. Sholom Arzt, research physicist 
who developed improved fluorescent 
standards for the Locket Dosimeter 
Readers and who contributed to the 
development of the Terrier and Talos 
missiles, has joined Universal Transis- 
tor Products Corp. In his new job, 
Dr. Arzt will do basic research for the 
creation of new protective devices and 
instruments. 
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Resigning from the AEC to become 
manager of the Raytheon Manufac- 
turing Company’s research division is 
Dr. Thomas H. Johnson. During the 
past 6 years Dr. Johnson has directed 
the AEC’s research program in the 
physical sciences. Earlier he was 
chairman of the physics department at 
the Brookhaven National Laboratory. 


x = 2 


Duties as manager of quality con- 
trol at Assembly Products, Inc., Ches- 
terland, Ohio, are being assumed by 
Frank L. Ross, formerly a quality con- 
trol and product design engineer at 
Brush Electronics. Ross will concen- 
trate his efforts on procurement of 
better materials, improved production 
methods and more efficient inspection. 


George E. Beggs 
L&wN 





Ralph C. Read 


Cenco 





George E. Beggs (photo) will take 
over duties as assistant to the presi- 
dent of Leeds and Northrup in charge 
of long range planning. Beggs joined 
L&N in 1940. Chief among his hon- 
ors is a Presidential Certificate of 
Merit for his work in 1942-45 as a 
technical aide to the National Defense 
Research Committee. Beggs, also an 
author, has contributed many papers 
on communications and _ amplifier 
equipment. 


SS oO 


Cenco Corporation reports the elec- 
tion of Ralph C. Read (photo) as vice 
president of the scientific manufactur- 
ing subsidiary, Central Scientific Co. 
Read, who is 38, joined the company 
in May of 1956 as a production man- 
ager. He is a 1940 graduate of the 
University of Michigan and served in 
the US Navy from 1942 to 1946. 


x * * 


According to a report from Brush 
Electronics, Ralph V. Little, Jr. has 
been named manager of the firm’s 
product engineering department of the 
Clevite Corp. division. Little is a 
graduate of Penn State. 









R. F. Mallina, nationally known jp. 
ventor and authority on Solderles 
wrap connections, has just joined 
Gardner-Denver Company as a » 
search consultant. Mallina comes ty 
the firm after retiring from Bel] Tele. 
phone Laboratories, where he seryg 
for 28 years, most recently as hey 
of the mechanical development 
of the switching apparatus depart. 
ment. In 1953 he designed a machin 
controlled by punched tape (M-4 wi. 
ing machine) that connected th) 
terminals of electrical components, 
his new post he will concentrate » 
commercial applications of this type 
of connection. 


x *k* * 


Sources have confirmed the appoint. 
ment of Richard W. Griffiths (photo) 
as new director of sales for the Com. 
ponents Division of Litton Industrie, 
Confirmation came following a recent 
consolidation of Litton Components 
Division and U. S. Engineering, 3 
Litton subsidiary. Griffiths will direc 
sales for the product lines previous 
marketed by both companies. Th 
new director holds a B.S.E.E. degre 
from the University of Washington a 
Seattle, where he also carried m 
graduate studies. 


2 = @ 


Former vice president and gener! 
manager of Remington Rand Univer 
Division William C. Norris (phot) 
has been elected president of a ne 
Twin City engineering firm—Contnl 
Data Corporation. Norris, who é 
rected a number of important de 
tronic developments for the Navy dir 
ing World War II, was one of th 
small group of men who orgai 
ERA of St. Paul. ERA became? 
pioneer in the field of computers atl 
originated many of the industiy’ 
most successful techniques under his 





direction. 


Richard W. Griffitt 


itton 















William C. Norris 
Control Data 
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College Short Course, Symposia 


and Conference Roundup 


As a readers service, your editors 
have written to 170 engineering col- 
leges requesting information | on col- 
lege sponsored instrumentation and 
automation short courses, symposia, 
conferences and meetings, over and 
above the regular term courses, be- 
ing offered through June 1958. The fol- 
lowing list is based on the replies re- 


ceived. 

CORNELL UNIVERSITY 

Industrial Engineering Seminars, June 
17-21, 1958. Six seminars, sponsored 
annually by the College of Engineer- 
ing, provide an opportunity for indus- 
trial management personnel to discuss 
operating problems of mutual concern. 
Methods and work measurement, ap- 
plied industrial statistics and data 
processing systems are discussed. Con- 
tract Robert E. McGarrah, Seminar 
Coordinator, College of Engineering, 
Cornell University, Ithica, N. Y. 

IOWA STATE COLLEGE 

Short courses and conferences. In the 
past year, Iowa has been offering short 
courses on programming IBM, power 
network analyzers, electrical metering 
fundamentals, power systems, highway 
instrumentation. Conferences cn gas, 
instrumentation and the use of radio 
isotopes, and a data handling clinic 
were also held. New dates and addi- 
tions or corrections to this schedule 
have not yet been made available. 
Write R. E. Patterson, Jr., Engineer- 
ing Extension Service, Iowa State Col- 
lege, Station A., Ames, Iowa. 


LOUISIANA POLYTECHNIC 
INSTITUTE 

Sirth Annual Instrumentation Confer- 
ence, November 7-8, 1957. Sponsored 
by the School of Engineering, the con- 
ference will be of interest to those 
working in instrumentation for the 
power, chemical, oil, gas, paper and 
pulp industries. Contact Stewart Bag- 
garly, Louisiana Polytechnic Institute, 
School of Engineering, Ruston, La. 
NEWARK COLLEGE OF 
ENGINEERING 

Elements of Industrial Instrumenta- 
tion, April 2, 1958, for 12 weeks—a 
short course in basic instrumentation 
(fee $33.50). Applications of Industrial 
Instrumentation, April 2, 1958 for 12 
weeks—an intermediate course with 
college algebra required (fee $44.00). 
Fundamentals of Industrial Automatic 
Control, April 2, 1958 for 12 weeks—for 
instrument men with many years ex- 
perience (fee $33.50). Principles of 
Servomechanisms, January 6, 1958 for 
12 weeks—prerequisites include formal 
training in engineering mathematics 
and electrical circuits (fee $33.50). 
Contact Clarence H. Stephans, Director 
of Special Courses, Newark College of 
Engineering, 367 High St., Newark 2 
New Jersey. 
NEW YORK UNIVERSITY 
Meteorological Instruments and Meth- 
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ods of Operation. Definite dates are 
not yet available, however, this short 
course will take place. Contact Thorn- 
dike Saville, New York University, 
College of Engineering, University 
Heights, New York 53, N. Y. 


PENNSYLVANIA STATE 
UNIVERSITY 

Seminars beginning June 8, 1958. A 
series of engineering seminars being 
offered cover automation, industrial 
uses of creative engineering, electrical 
contacts, nuclear power cycles, etc. 
Contact T. Reed Ferguson, General Ex- 
tension, Extension Center, Penn State 
University, University Park, Pa. 
STATE COLLEGE OF WASHINGTON 
Hydraulics Conference, October 28-30. 
Sponsored by Washington State Insti- 
tute of Technology and the American 
Geophysical Union on the college cam- 
pus, the conference will include infor- 
mation on pumps, drainage, irrigation 
operations, computers in hydraulic re- 
search, hydrology, and hydroelectric 
developments. Tours through Wash- 
ington State Institute’s Computer Cen- 
ter have also been scheduled. Contact 
William McKnight, Head of Technical 
Extension Services, State College of 
Washington, Pullman, Wash. 


UNIVERSITY OF AKRON 

Electronic Controls, evening course 
continuing through the spring of 1958. 
This course will take up fundamentals 
of electricity, vacuum tubes, amplifiers, 
rectifier circuits, time delay relays, 
phase shift circuits, electronic voltage 
tube speed regulators, strain gages, 
transistors, etc. Instrumentation and 
Control, evening course continuing 
through spring 1958. Twelve lectures 
each semester will discuss measure- 
ments, lags, recorders, thermocouples, 
transducers, pH measurements, flow- 
metering, baffle and relays in air sys- 
tems, computer mechanisms, etc. Con- 
tact K. F. Sibila, Electrical Engineer- 
ing Dept., University of Akron, Akron 
4, Ohio. 

UNIVERSITY OF CONNECTICUT 
Fourth Annual Advanced Statistical 
Quality Control Institute, March 16-20, 
1958. 

Eighth Annual Basic Quality Control 
Institute, September 15-27. Contact 
Director, Continuing Education, Uni- 
versity of Connecticut, Storrs, Conn. 


UNIVERSITY OF DENVER 

Seventh Annual Conference on Indus- 
trial Applications of X-Ray Analysis, 
August 13-15, 1958. Sponsored by the 
University’s Metallurgy Dept., the con- 
ference will be held in the Albany 
Hotel, Denver. Contact Esther Marie 
Hosterman, University of Denver, Den- 
ver Research Institute, University 
Park, Denver 10, Colo. 


UNIVERSITY OF FLORIDA 
Spectroscopy Seminar, January 8-10, 
1958. 





Short Course on Electric Meters, April 
14-18, 1958. Although the following 
additional subjects will be covered in 
separate short courses and conferences, 
the dates have not been definitely de- 
cided as we go to press; industrial in- 
strumentation, liquid petroleum gas 
conference, and methods and time 
measurement. Contact M. E. Forsman, 
College of Engineering, University of 
Florida, Gainsville, Fla. 

UNIVERSITY OF MICHIGAN 
Intensive Course in Automatic Control. 
June 16-25, 1958. Short course in- 
cludes material dealing with measure- 
ment, communications and automatic 
control with linear systems. Seminars 
in Operations Research, through May 
1958. Sixteen lectures will be given 
in Detroit at the Rockham Educational 
Memorial Building on Tuesday even- 
ings from 7 to 9, and a duplicate pro- 
gram will be offered at Ann Arbor on 
Wednesday afternoons from 4 to 6. 
Contact Lawrence L. Rauch, College of 
Engineering, University of Michigan, 
Ann Arbor, Michigan. 

UNIVERSITY OF PENNSYLVANIA 
IRE-AIEE-University of Pennsylvania 
Symposium on Transistors, February 
20-21, 1958. Contact H. G. Sparks, 
School of Electrical Engineering, Uni- 
versity of Pennsylvania, Philadelphia 
4, Pennsylvania. 

UNIVERSITY OF PITTSBURGH 
Workshops on Statistical Controls and 
Linear Programing, exact dates not 
available. Contact A. G. Holzman, In- 
dustrial Engineering Dept., University 
of Pittsburgh, Pittsburgh, Pa. 
UNIVERSITY OF TEXAS 

Computer and Automation Short 
Course and Conference, June 2-4, 1958. 
Conference will include information on 
recent advances in new applications of 
instrumentation and automation. Con- 
tact Leonardt F. Kreisle, Dept. of Me- 
chanical Engineering, University of 
Texas, Austin 12, Texas. 

ILLINOIS INSTITUTE OF 


TECHNOLOGY 
Fourth Computer Applications Sym- 
posium, October 24-25, 1957. Sponsored 


by the Armour Research Foundation of 
Illinois Institute of Technology, the 2- 
day conference will cover such vital 
topics as a central computer installa- 
tion as part of an air-line reservation 
system, fitting a computer to an inven- 
tory control problem, data processing 
tasks for the 1960 census, automatic 
programing for business applications, 
engineering and research applications, 
digital simulation of active air de- 
fense, statistical calculations in prod- 
uct development research, etc. Fees 
are $15.00 for registration for each 
day’s sessions and $25.00 for both days. 
Contact J. J. Kowal, Armour Research 
Foundation, 10 West 35th St., Chicago 
16, Illinois. 

RENSSELAER POLYTECHNIC 
INSTITUTE 

Third Annual Summer Course in In- 
strumental Analysis, August 1958. 


Contact Stephen E. Wiberley, Rens- 
selaer Polytechnic Institute, Troy, 
New York. 
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> Industry 








Units Consolidated To 
Produce Complete Systems 

An Avionics Group for development 
and manufacture of complete electron- 
ic systems for guidance and control of 
missiles and aircraft has been organ- 


ized by Daystrom, Inc. marking the 
first step by the company in integra- 
tion of operating units, which in the 
past operated individually. This move 
now makes it possible to coordinate en- 
gineering, research, development and 
production facilities to bring about 
complete systems. 


Build Your Own Computer 


A kind of do-it-yourself computer kit 
for engineers may well bring about 
substantial savings of both money and 
time in the development of automation 
and control devices. The kit, manu- 
factured by Compton Corp. of Belmont, 
Mass., includes a new mounting chassis 
capable of holding 15 plug-in tran- 
sistorized printed circuit digital sys- 
tem elements or cards. Fourteen cards, 
using different circuit configurations 
are available which can be combined 
in many ways to meet a variety of 
computer and control applications. 


New Washington Refinery 
In The Offing 


Reliable sources have finally con- 
firmed persistent rumors that Stand- 
ard Oil Company of California is con- 
sidering, for late 1958 construction, 
a $75 million oil refinery near Mukil- 
teo, Washington. Details indicate that 
a 2,000 acre land tract is available to 
the company. Gasoline, kerosene, heat- 
ing and fuel oils will be the first 
products, with the initial output being 
planned at 60,000 barrels a day. In- 
strument makers for the oil industry 
and engineers should expect to be 
affected by this new development and 
prepare accordingly. 
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Notes 





at Ghent. 


tractions per minute. 


In the presence of Belgian government officials and repre. 
sentatives of the American Embassy, Belgium’s first eles. 
tronic data-processing machine was recently inaugurates 
Shown being operated by a Belgian worker jp 
the Societe d’Electricite et de Mechanique—a 120-year oig 
firm which specializes in producing electrical motors, trang. 
formers and generators for railroads—the machine, many 
factured by IBM, will complete 78,000 additions and gyb 








Reduction of Oil Buying 
May Have Effect in 5 States 


A cut in the buying of crude oil in 
Texas, Oklahoma, New Mexico, Illinois 
and Louisiana by Magnolia Petroleum 
Co., an affiliate of Socony Mobil Oil 
Co., is sure to have an effect on in- 
strument makers and engineers tied up 
with oil operations in those states. 
This move by one company should be 
watched closely since it may be the be- 
ginning of a trend which will be taken 
up by other companies in other states. 


Infant Group Making Mark 
On Italian Industry 


Instrumentation and automation in 
the European countries is getting big 
play with organizations and societies 
springing up every day to meet the 
new needs of a new industry. One 
good example of the rapidity with 
which these new groups are being ac- 


‘cepted as part of the industrial fabric 


of a country can be seen in Italy. 
Though still in its infancy chronologi- 
cally, founded only last September, the 
Italian Institute of Information to 
Assist Automation is taking giant 
steps in helping to advance the de- 
velopment of the art and science of 
automation in Italian Industry and it 
looks like the group is there to stay. 
The organization’s primary function 
at this time is to provide industries 
with first hand information and top 
level assistance. To this end they have 
the aid of many collaborating groups 
and individual consultants skilled in 
the different technical branches and 
business administration. Their success 
can be measured by the fact that more 
and more industrial groups both in 
Italy and other European countries are 
turning to the Institute for advice and 
help in planning and executing a turn- 
over to automatic control. 


Chicago Executive Named 
SAMA Representative 
To President's Conference 


Frank D. McCally, vice president of 
Chicago Apparatus Company, wa 
SAMA’s representative to the Pres: 
dent’s Technical Conference on techni 
cal and distribution research in smal 
business firms. The Conference held 
in Washington Sept. 25-23, was mainly 
concerned with research and develop 
ment aids available to small busines 
through government agencies. Me 
Cally, who has been in the scientif 
apparatus field for more than 30 years, 
has with his company participated i 
recent SAMA studies and seminars ® 
quality control and research labor 
tories for small business. 


Modern-Day Success Story 


The days of overnight success, th 
stories of almost unbelievable growl 
may be fond memories in other indw 
tries, but not in the instrument inde 
try. Typical of the success storé 
that have and are studding the history 
of instrumentation in the US is tt 
of Jarco Services. 

Three years ago the company whic 
specializes in design, development ai 
manufacture of instruments for @ 
trolling industrial processes begat # 
erations in a 200 square foot basemétt 
In 1956 it became apparent that ® 
company needed elbow room and & 
first move was made. In less that 
year business and growth continued 
spiral and so it was moving time ag 
in September. 

The company headed by Bill # 
zembski is now making itself at hom 
at 415 South Kenosha in Tulsa, 
homa—but not for long. With 
square feet to allow for increases 
duction facilities no one knows 
may be next. One thing certain-® 
possibilities are unlimited. 
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Many have thought for a long time 
that the current undergraduate pro- 
gram does not provide the depth and 
breadth of scientific foundation and 
the background for creative thinking 
that is so essential in today’s fast mov- 
ing world. Far reaching changes in 
the education of engineers to provide 
for this unfulfilled need are predicted 
by a man who ought to know. Dr. 
John T. Rattaliata, president of IIli- 
nois Institute of Technology believes 
that the prospective engineering stu- 
dent can look forward to more em- 
phasis on the sciences and humanities 
and less emphasis on applications dur- 
ing his undergraduate days. “Special- 
ization will move to the graduate 
area,” he says. “It will not be too long 
before a graduate degree is the mini- 
mum requirement in engineering as in 
the case of the sciences. 


» Book Reviews 


Magnetic Research Corp. of Haw- 
thorne, Calif., has created a new de- 
partment for the development and 
manufacture of complete magnetic 
servo systems, a company official re- 
ports. 


H. Rowan Gaither, Jr., Chairman of 
the board of Ford Foundation and the 
Rand Corp. pictured tomorrow’s world 
as a place where man will be able to 
control climate and the weather; where 
there will be limitless sources of 
energy, no disease and where electron- 
ic translating machines will simplify 
communications between nations. 


A recent report received here at the 
ISA Journal from one of the leading 
engineering colleges in the country in- 
dicates that starting salaries for en- 
gineering graduates are continuing to 
spiral upward. The report shows that 
January and June graduates of Illinois 
Institute of Technology averaged about 
$473 per month—an increase of more 
than $82 per month over the 1956 aver- 
age salary. Electrical engineers again 
receive the highest pay, $515 a month, 
followed by metallurgical engineers, 
industrial engineers, mechanical en- 
gineers, civil and chemical engineers. 


Miniature Precision Bearing, Inc., 
acquired, through merger, Split Ball- 
bearing Corp., which dealt largely with 
aircraft, industrial and automotive in- 
dustries. MB has concentrated its op- 
erations in instruments. 


Here’s an interesting fact. Members 
of the Ultrasonic Manufacturing Asso- 
ciation alone produce equipment esti- 
mated at between $15 million and $25 
million sales annually, excluding mili- 
tary-type sonar equipment. It is the 
opinion of many close to the field that 
these sales figures will increase at 
least 10 times in the next decade as 
new techniques and applications de- 
velop. 


The only manufacturing plant in the 
Palm Springs area—renowned chiefly 
as a lush..vacation...playground—has 
overcome the economic handicap of its 
unlikely location and will double its 
size. On the eve of Assembly Products’ 
expansion for the San Gorcinto plant, 
opinions gathered from persons in and 
around Palm Springs are favorable. 
They consider the company’s growth as 
forerunning a boom in electronics and 
other light industry similar to that of 
Phoenix and Tucson. 











Radio Telemetry, Second Edition, by 
Myron H. Nichols and Lawrence L. 
Rauch, John Wiley and Sons, Inc., New 
York, N. Y., 1956. Bound, 6” x 9”, 461 
pp., $12.00. 


Review by George A. Fatton 
Hughes Aircraft Company 
Culver City, California 


Although this is its second edition, 
“Radio Telemetry” has not previously 
been available to the general public. 
The first edition was a limited printing 
which was prepared under an Air 
Force contract and used by the authors 
for teaching at the University of Michi- 
gan. The material in the second edi- 
tion, however, has been improved upon 
both in scope and arrangement 
through the experience of its previous 
edition. 

The largest part of the book deals 
with the consideration of the various 
techniques for telemetering systems 
and an analysis of the relative merits 
of each. A semiqualitative presenta- 
tion is made in the first 12 chapters. 
This includes a good, clear analysis 
of the basic considerations involved, 
from the end instrument products 
through to interpolation and filtering 
techniques used on the final data. 

The characteristics of various fre- 
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quency and time division multiplexing 
systems are compared with respect to 
bandwidth, information efficiency, sig- 
nal strength, vibration, complexity, re- 
liability and flexibility. Consideration 
is given to various modulation tech- 
niques with respect to their relative 
susceptibilities to noise and distortion. 

Chapters 13 and 14 give thorough 
development of some of the theoretical 
aspects of various systems. Included 
are the derivation of functional opera- 
tors which describe amplitude and fre- 
quency modulation. Also frequency 
spectrum analysis is developed for use 
in interchannel crosstalk analysis of 
pulse deviation, pulse position, and 
pulse amplitude systems. 

The last four chapters (15 through 
18) present overall information on ac- 
tual telemetering systems which are 
representative of frequency multi- 
plexed and time multiplexed systems. 
A description of the various compo- 
nents associated with a typical FM-FM 
telemetering system is included. 

Also described are a PDM-FM system 
with mechanical commutation; PAM- 
FM systems developed by Princeton 
and MIT for the Navy; PPM-AM sys- 
tems developed through the Naval Re- 
search Laboratory and the Air Force; 
and an experimental PCM-FM system 
developed for the Air Force. Conven- 
tional methods for handling data re- 


duction are considered with respect to 
decommutation and recording of play- 
back from magnetic tape recordings. 
Probably the hardest phase of tele- 
metering to keep up-to-date on is the 
data reduction field. The most recent 
techniques for automatic processing of 
time multiplexed data are not treated, 
but this is understandable since they 
have been put into general use only 
during the past year. 

Detailed analysis of certain topics 
of system design and data reduction 
are included in the appendices. The 
telemetering standards recommended 
by the Committee on Guided Missiles, 
Research and Development Board of 
the Department of Defense (RDB) and 
revisions to these standards by the 
Inter-Range Instrumentation Group 
(IRIG), which represents the major 
Department of Defense missile test 
ranges, are also included in the appen- 
dices. 

In general, the basic considerations 
which will always be associated with 
telemetering systems are presented in 
this book. To my knowledge, it is for 
the first time that a collection of this 
information has been gathered in one 
place. The material is presented so 
that it should be of interest to anyone 
from those who are remotely connected 
with instrumentation to those who are 
actively engaged in this type of work. 
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The Navy's P6M Martin SeaMaster 
is a 600-mile-per-hour pioneer air- 
craft of tomorrow's mobile sea- 
plane striking forces. 


The Model PA183 pres 


transcucer iS ava 


The transducing element 
» rugged Statham unbonded 


feature of 


WHEN THE NEED 
‘IS TO KNOW...FOR SURE 
SPECIFY STATHAM 


Please request Bulletin No, PA183TC 
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» ISA Members Author Half 
of New “Process Instruments 


and Control Handbook’ 


Instrument literature will get a 
king-size shot in the arm with early 
November publication by McGraw Hill 
of the “Process Instruments and Con- 
trols Handbook,” edited by Douglas M. 
Considine. 
handbook is 


This new 1390-page 


divided into 13 sections: (1) Stand- 
ards of Measurement; (2) Tempera- 
ture Measurement; (3) Pressure 


Measurement; (4) Flow Measurement: 
(5) Level Measurement; (6) Chemical- 
Composition Measurement; (7) Other 
Process Measurements, including such 
variables as weight, speed, density, 
specific gravity, psychrometry, viscos- 
ity, consistency, moisture, and photom- 
etry; (8) Indicating and Recording 
Instruments; (9) Automatic Control- 
lers; (10) Final Control Elements; 
(11) Principles of Automatic Control: 
(12) Reference Data, comprising over 
one-hundred tables; and (13) Glossary 
containing over one-thousand terms. 


In commenting on the handbook, 
which is the culmination of over five 
years of writing and editorial work, 
Considine, Director of Marketing for 


the Hughes Products Division of 
Hughes Aircraft Company in Los 
Angeles, stated, “Working with the 


nearly 70 authors who contributed to 
this book has been a wonderfully con- 
structive experience. Approximately 
one-half of the authors are enthusiastic 
ISA members, and the common bond of 
ISA philosophy and aims added much 
to our efficiency of working together. 
Without the pioneering approach, de- 
voted spirit, painstaking care and un- 
derstanding patience of these men: the 
support of the national society in per- 
mitting original data to be used in the 
book; and, not in the least, the scores 


-of ISA members who made over one- 


thousand manuscript reviews a practi- 
cal possibility, the new handbook 
would still be in the idea stage.” Doug 
also had high praise for the members 
of the Scientific Apparatus Makers As- 
sociation from whose Handbook Com. 
mittee the project yas originally 
derived. 


Outstanding New Features Included 


In addition to broad coverage of all 
phases of process instrumentation, the 
handbook contains several outstanding 
features which are either new to, or 
more extensively covered, than can be 
found in previously published instru- 
mentation literature. These include: 
(1) a comprehensive survey of strain 
gages and other electrical pressure 
transducers; (2) a thorough coverage 
of industrial weighing equipment; (3) 
a broad coverage of moisture-measur- 





Editor Considine 


(standing) dis 
cusses forthcoming handbook with 
authors (left to right) Dave Ros 


(reference data), Bill Wildhack 
(National Bureau of Standards) 
and Lee Cuckler (moisture mes 
urements). ‘ 


ing equipment, only described sketth 
ily in previous literature; (4) @ 
extensive digest of photometric inst 
mentation, always a difficult subject® 
search out of the literature; (5) @ 
emphasis on rheological instrument 
tion, including viscosity and consis 
ency measurement, important subjects 
toward achieving “end products qui 
ity control”; (6) probably the mo 
thorough coverage, from the stant 
point of process control, of the may 
analytical instrumental methods, wi 
a table which describes over om 
hundred separate techniques; (7)! 
new means for classifying the compl 
subject of timers and program contr 
lers; (8) a simple, straightforwat 
discussion of the fundamentals of aule 
matic control; (9) a condensed sit 
mary of the mathematical technique 
used for solving automatic-conin 
problems. 


ISA Member Authors 
and Their Subjects 
E. F. Adams, B.S., E.E., Chief Ble 
trical Thermometry Div., Engineerit 
Dept., Weston Electrical Instrumel 
Corp., a subsidiary of Daystrom, In. 
Newark, N. J. Resistance Thermom 
try. 
C. M. Albright, Jr., M.S., Assistant 
rector, Mechanical Development Lat 
atory, E. I. duPont deNemours &@ 
Inc., Wilmington, Del. Chemical Co 
position Measurement. 
R. A. Anderson, Manager, Special P® 
ucts Dept., Instrument Div., Thomas 
Edison, Inc., Park Ridge, Ill. Scan 
Instruments. 
A. C. Arobone, Partner, Arobone § 
Cline, Philadelphia, Pa. Strain GW 
and Electrical Pressure Transducet 
(Please Turn to Page 76A) 
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GAS DISPATCHER’S DESK at The Manufacturers Light & 
Heat Company's Pittsburgh office. The miniature Bristol 





Metameter Telemeter Receivers on panel at right make pos- 
sible this ultra compact installation. 










ea 
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New miniature telemeters! 


BRISTOL instruments make possible 
complete installation in small space. 


Gas dispatcher at Manufacturers Light & Heat Co., 
Pittsburgh, Pa., does a full-sized job in a fraction of usu- 
ally required space. 

The miniature Bristol Metameter Telemeter Receiv- 
ers in this highly integrated, compact station give the 
gas dispatcher eight continuous pressure readings from 
three remote regulator stations—from 7 to 30 miles away. 
Switches on the console let the dispatcher raise or lower 
the downstream pressure at any stations. 

And all this in the office space taken up by two sten- 
ographer’s desks! 

Bristol Metameter® Telemeters—full-size or compact 
—can solve your remote measurement and automatic 
control problems as they have for hundreds of users in 
utilities, pipeline companies, and manufacturing indus- 
tries. You'll find a Bristol system for every application : 
pressure, vacuum, liquid level, flow, temperature, static 
and differential pressure, motion, voltage, current, power 
and totalized load. For complete information write: The 
Bristol Company, 129 Bristol Road, Waterbury 20, Conn. 





REMOTE REGULATOR STATION. Three Bristol Metameter 
transmitters (left) and two Bristol Series 500 pneumatic 
controllers transmit data to dispatcher—miles away —and 
automatically carry out his instructions. 


6.59 
BRISTOL TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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MODEL 942 


Recommended 
by Leading 
Magnet 

Makers 


VERSATILE 



































For saturating Alnico magnets weighing up to 34 Ibs. 
and high flux ceramic magnets of any shape or pole 
configuration. Operates on condenser discharge prin- 
ciple from regular 115-volt, 60-cycle line. 


Charging outputs from 100,000 to 200,000 ampere- 
turns through plug-in transformers, up to 3600 watt- 
seconds using wire-wound fixtures. Adapters for 
multi-pole rotors, rod, bar, ring and various other 
shapes available. Designed for continuous produc- 
tion use with low power consumption. Price of basic 
unit is less than $2100. 


JOVVUOHUAAUVNUUU ALLAN 


A basic condenser discharge unit for most medium 
size magnets, the Model 107A provides ranges of 
12,000 and 24,000 ampere-turns. It is capable of 
saturating most instrument magnets, including the 
mew core type mechanisms, using adapters or 
wire-wound fixtures. Designed for continuous 
duty. Operates from 115-volt, 60-cycle line. 
Price $530. 


AMUUUTOUNNNAUNT ANNUAL 


A low cost, condenser discharge unit employ- 
ing novel, plug-in wire-wound type charging 
fixtures, the Model 1221 is designed for the 
user of small magnets. Its 10,000 ampere-turn 
output will saturate about 2” of Alnico V. 
Charging cycle rate is approximately 3 sec- 
onds, continuous duty, operates from 115-volt 
line. Price $180. 


Performance of all models is rigidly guaran- 
teed. Prices are net f.0.b. Boonton, N.J. and 
subject to change without notice. 





Radio Frequency 
LABORATORIES: Dis 


Boonton, New Jersey, . S.A. 
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(Continued from Page T4A) 
Clyde Berg, Ph.D., Ch.E., 
Design Div., Union Oil Co. tae 
Wilmington, Calif. Solids-leve} De 
tectors. 
C. A. Blakeslee, Research & 
ment Engineer, The Bristol Co, We 
bury, Conn. Indicators and Recordep, 


G. F. Brockett, B.S., Chief Sales B 
gineer, Fisher Governor Co., Marshal, 
town, Iowa. Valve Bodies. 


W. |. Caldwell, M.Sc., Research Dire 
tor, Taylor Instrument Cos., Rochester 
N. Y. Pneumatic Controllers. 


A. C. Casciato, B.S.Ch.E., Applicatin 
tngineer, Valve Div., Minneapolis 
Honeywell Regulator Co., Philadelphy 
Pa. Control-valve Actuators. 


D. M. Considine, B.S.Ch.E., Director y 
Marketing, Hughes Products pj 
Hughes Aircraft Co., Los Angels 
Calif. Instrumentation Defined a 
Editor-in-chief. 

G. A. Coon, Ph.D., Mathematician, 
search Dept., Taylor Instrument tq 
Rochester, N. Y. Pneumatic Contr 
lers. 

L. E. Cuckler, Manager of Engineering 
Fielden Instrument Div., Robertshay 
Fulton Controls Co., Philadelphia, 
Moisture Measurement. 


E. T. Davis, B.S., Chief of Systems De 
velopment Div., Research and Develop 
ment Dept., Leeds and Northrup @. 
Philadelphia, Pa. Electric Controllen 
G. G. Eberly, Harris D. McKinney, Ine, 
Philadelphia, Pa. Density and Speci 
Gravity Measurement. 

R. E. Fishburn, Application Engine 
Brown Instrument Div., Minneapolis 
Honeywell Regulator Co., Philadelphia 
Pa. Electric Actuators. 


R. J. Fyffe, Sales Engineer, Howard ¥ 
Johnson Co., New York, N. Y. Strait 
Gages and Electrical Pressure Tram 
ducers. 
L. G. Glasser, A.B., M.A,, Resear 
Manager, Engineering Research Lab. 
E. I. duPont deNemours & Co., Int 
Wilmington, Del. Ultraviolet Absop 
tion Method of Analysis. 
G. A. Hall, Jr., B.S., Assistant Editor 
ISA JOURNAL, official publication df 
the Instrument Society of Amerit 
Pittsburgh, Pa. Fundamentals of 4 
tomatic Process Control. 
S. P. Higgins, Jr., B.S., Chief Conim 
Engineer, Research Div., Minneapolit 
Honeywell Regulator Co., Philadelphit 
Pa. Dynamic Factors in Pneumat 
Transmission and Mathematical Teck 
niques for Solving Automatic Contre 
Problems. 
J. F. Hornor, B.S., Senior Systems ® 
gineer, Brown Instruments Div. Mr 
neapolis-Honeywell Regulator Co. Phi 
adelphia, Pa. Radiation and Opti 
Pyrometry. 
R. S. Hunter, A.B., Director, Hul® 
Associates Laboratory, Falls Chl 
Va. Photometric Variables and Phi 
metric Instruments. 

(Please Turn to Page 78A) 
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lf you want to draft a more 


successful engineering career... 


MANY DOUGLAS ASSIGNMENTS LET YOU 


FOLLOW THROUGH FROM DESIGN TO DELIVERY 


Frequently, it’s important that you have the chance to apply 
theories you’ve helped to develop. Douglas is anxious that engineers expand 
their knowledge of a problem in practical ways. This is accomplished 
by keeping your assignments varied ... by often letting you follow 
the job through to completion. There are many exceptional 
opportunities to start your career at Douglas, including... 


CAREER OPPORTUNITIES FOR AERODYNAMICISTS! 
Aeronautical Engineers with undergraduate and graduate 
degrees and Physicists with advanced degrees work 
on supersonic aircraft now in production ... and 
on hypersonic aircraft in all phases of development #4 
Pe Wit, / 


from design to ultimate delivery. 
For important career opportunities ° ' \ 
C&C MOUCGLAS ~»— 


ATASN 
AT OSD 
Oost y 


in your field, write: =z 
am, 
C. C. LaVENE ) 
ee <> _ 
DOUGLAS AIRCRAFT COMPANY ee 
BOX H-620 


SANTA MONICA, CALIFORNIA FIRST IN AVIATION 
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more points per dollar 


With manometers, the same budget will 

cover more points of measurement 

on your flow chart . . . AND at each point, 

you will get more accuracy, more readability, 
more dependability. 

Where else can you find the lowest cost instrument 
with the highest accuracy rating? 

—or a rugged industrial instrument which 
inherently possesses test laboratory accuracy 
and elegance? 

—and whose performance is right out in the open 


Expanded 
scale readings 
... increased 
sensitivity 


Inclined manometers give . . . literally verified before your eyes? 
expanded = greater Dollar conscious all the way, a manometer costs 
—_ Ss gear next to nothing to maintain and absolutely 
readable accuracy to any , 

measurement application. nothing to operate. 

Note the comparison of Bulletin G-14, 


scale lengths for vertical 
and inclined manometers of 
equivalent ranges. It dem- 
onstrates just one phase of 
the versatility you have 
when you know and use 
manometer instrumentation. 


an informative guide to manometers, 

is yours for the asking. 

The Meriam Instrument Co., 

10920 Madison Avenue, Cleveland 2, Ohio. 
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(Continued from Page 164) 
T. L. Mell, B.S., Vice Presig 
Chief Engineer, ry 
Wayne, Pa. 


Trans-Weigh " 


Electric Telemetering 
J. T. Muller, B.S., M.E., Assistant 
Engineer, Leslie Co., Lyndhurst, ¥ 
Internal-pilot Piston-operated Rema 
ing Valves. 


W. J. Podbielniak, Ph.D., President 
Technical Director, Podbielniak In 
Chicago, Ill. Analysis by Fraction 
Distillation. 


W. H. Pugsiey, Vice President, 
ing, The Hays Corp., Michigan (iy 
Ind. Oxygen Analyzers, 


R. A. Rockwell, B.S., Chief Engines, 
Valve Div., Mi nneapolis-Honeypy 
Regulator Co., Philadelphia, Pa. Con. 
trol Valve Sizing. 

J. P. Rollins, M.M.E., Associate Prof 
sor of Mechanical Engineering, (gg 
son College of Technology, Potsdgy 
N.Y. Area Flow Meters. 


S. D. Ross, B.S., Harris D. McKinney 
Inc., Philadelphia, Pa. Reference Day 


Robert T. Sheen, B.S.Ch.E., Presidey 
Milton Roy Co., Philadelphia, Pa, & 
founder and President, Chempuy 
Corp., Philadelphia, Pa. Awtomap 
Ratio Controllers and Controlleda. 
ume Pumps. 


Paul Sherrick, M.S., Technical Dine 
tor, E. H. Sargent and Co., Chica 
Ill. Polarography. 


L. E. Smith, B.S., Chief Project & 
gineer, The Bristol Co., Waterbury, 
Conn. Mechanical Pressure Elementi. 


L. K. Spink, Engineer in Charge, Fle 
Measurement, The Foxboro Co. Pa 
boro, Mass. Head Flow Meters. 


Joshua Stern, B.S., Physicist, Officed 
Basic Instrumentation, National Bt 
reau of Standards, Washington, D.f 
Glossary. 


M. E. Stickney, B.Ed., Chief Projet 
Xngineer, Beckman Instruments, It 
Fullerton, Calif. pH and pH Meaw 
ing Systems and Solution Potentit 
Measurements. 


R. A. Terry, Remington Rand Unive, 
a Div. of Sperry Rand Corp., St. Pal 
Minn. Positive Displacement Met 
and Weirs and Flumes for Flow Mew 
urement in Open Channels. 


S. H. Walters, Vice President, Process 
Controls Div., Calidyne Corp., Winches 
ter, Mass. Infrared Analysis. 


R. E. Wilson, B.A., Ph.D. (Physics), 
Research Physcist, Hughes Airenf 
Co., Tucson, Arizona. Thermocouplé 


Paul Wing, Jr., B.S., Chief Engine’ 
Mason-Neilan Div., Worthington Com 
Norwood, Mass. Control-valve Chant 
teristics. 

H. W. Ziebolz, M.S., Vice President? 
Charge of Research and Engineerilt 
Askania Regulator Co., a subsidiary ¢ 
feneral Precision Equipment Om 
Chicago, Ill. Hydraulic Controllers. 


A. H. Zuehike, B.A., M.S. Manage! 
Tube Systems Section, Taylor Instré 
ment Cos., Rochester, N. Y. Filledat 
tem Thermometers. 
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SPECIFICATIONS OF TYPICAL 
AIRESEARCH COOLING PACKAGE 


Air Flow 


Fan Air inlet Pressure 


Fan Pressure Rise 


Heat Exchanger Pressure Drop 


Liquid 


Liquid Flow 
Heat Rejection® 
Fan Power 


Package envelope dimensions 


Package wet weight 


60 CFM 
18 PSIA 
1.2 inches water 
1.0 inches water 
Water 
Methanol 
(70% Methanol) 
0.4 GPM 
300 Watts 
30 Watts, 110 V., 
single phase, 
400 cycle 
7x 6x 3inches 
2.5 Ibs. 


“Assumes Class A (85°C.) electronic components, 
liquid inlet temperature to heat exchanger, 55°C. 
Includes heat from fan motor. 
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AERO ENGINEERING OFFICES: 
‘MINEOLA + ATLANTA + 
DETROIT * INDIANAPOLIS + 
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BALTIMORE 


* BOSTON 
PHILADELPHIA + 


* CHICAGO * CINCINNATI * COLUMBUS 
ST. LOUIS * SYRACUSE * WINTER PARK 
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This high performance AiResearch package cools sealed and 
pressurized electronic equipment. The fan circulates air 
through the liquid cooled heat exchanger and over electronic 
components in a hermetically sealed module. Air cooled 

units are also available. Fan and heat exchanger are designed, 
built and packaged by AiResearch for matched performance. 
Package size is tailored to your individual cooling requirements. 


The Garrett Corporation, through its AiResearch 
Manufacturing divisions, is an industry leader in components 
and cooling systems for aircraft, missiles and nuclear 
applications. This wide experience is now being offered to the 
electronics industry to provide a cooling package to meet 

any cooling requirement. Send us details of your problem or 
contact the nearest Airsupply or Aero Engineering office 

for further information. 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 


AIRSUPPLY OFFICES: 
BEVERLY HILLS * DENVER * FT. WORTH * KANSA SAN £ * SAN FRAN 
SEATTLE 
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We've grown by shrinking 


Years ago, when a deft craftsman engraved the 
Lord’s Prayer on the head of a pin, the man was 
acclaimed a genius. 

Today, we specialize in micro-miniaturization. 
We shrink electronic components and instruments 
to miniscule proportions, yet manage to improve 
operating characteristics thermistors, for 
example, made so small that they must be 
assembled under microscopes; accelerometers 
reduced to the size of postage stamps. 

Why? 

Because thousands of uses for tiny, precision 
devices abound through industry. Because as 
components and instruments shrink, applications 
grow... 

And, we grow too — by shrinking. 

Is miniaturization one of your problems? 

Put it up to us. We haven’t missed yet. 


GLENNITE® A321T ACCELEROMETER — ACTUAL SIZE 








ulton Industries, Inc. 


METUCHEN, N. J. 
PLANTS: NEW JERSEY, CALIFORNIA, NEW MEXICO, NEW YORK, ONTARIO 


GULTON NOUSTONES Hrec 


ENGINEERED MAGNETICS DIVISION NUCLEAR INSTRUMENTATION DIVISION. THERMISTOR 
DIVISION VIBRO-CERAMICS DIVISION CG ELECTRONICS CORPORATION. GLENCO COR.- 
PORATION GREIBACH INSTRUMENTS CORPORATION TITANIA ELECTRIC CORPORATION 
OF CANADA, LTD . GANANOQUE, ONTARIO 
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p> new books 


Automatic Feedback Control System 
thesis, John G. Truxal, 675 pp. $129 


A complete and current listing y 
methods useful in the design of feed 
back systems, the book Ciscusses 5 
detail the highly developed theor, 
of the design and synthesis of ling, 
systems, concluding with an inty 
duction to the analysis and design ¢ 
non-linear systems. (Order from \ 
Graw-Hill, 300 W. 42nd St., New Yo 
36, New York. 


Contro! of Nuclear Reactors and 
Plants, M. A. Schultz, 313 pp, $75 


A systematic and comprehensip 
presentation of pertinent, currently 
available information on reactor gy 
power plant control is given. Chark 
graphs and block diagrams prog 
much of the data and illustrate & 
engineering approach to the solutig 
of nuclear control problems. (One 
from McGraw-Hill, 300 W. 42nd & 
New York 36, N. Y.) 


Proceedings of the 1957 Electronic Con. 
ponents Symposium, $5.00 


The Proceedings include 48 tech 
cal papers reporting the latest dev. 
opments in electronic components ay 
dealing with nuclear and environme 
tal studies; high-temperature invest: 
gations and development; instruma 
tation and measurements; present an 
future problems and needs. (One 
from Symposium Office, 84 E. Ra 
dolph St., Chicago 1, Ill. 


The Air Force Program for Improv 
Flight Instrumentation, L. C. Wrigt 
44 pp., $1.25 





The nature, characteristics @ 
urgency of problems of cockpit ® 
strumentation which have led tot 
Air Force program of improvemeél 
are outlined in this report. Accorditg 
to this report the “whole panel” pli 
losophy of grouping instruments mj 
overcome the limitations of many & 
isting instruments and simplify t 
visual communication link more fe 
tively for the pilot. (Order PB 121% 
from OTS, U. S. Dept. of Comment 
Washington 25, D. C.) 


Random Processes in Automatic Conti 
J. H. Laning and R. H. Battin, 434% 
$10.00 


Of special interest to engineers a 
professional research scientists W 
are involved in theory of noise 
its applications to instrument systelts 
communication, filters and computit 
systems, this book provides 4 
background in the theory of 
signals and noise, together with pre 
tical techniques for analysis and % 
thesis of linear control systems 
are subjected to random ow 
(Order from McGraw-Hill, 300 
42nd St., New York 36, N. Y.) 
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Pete Marenholéz discusses PREFLIGHT MISSILE CHECKOUT 


Prior to launching a missile, a full-scale dress rehearsal 
is conducted in order to enact every predictable contin- 
gency which might occur during — Considering the 
multitude of intricate and remotely controlled actua- 
tions which must be checked within a very short time 
interval, and the speed with which the corresponding 
decisions must be made, it is easy to recognize the need 
for the faster-than-human, more-teliable-than-human 
capabilities of the equipment monitoring this dress re- 
hearsal. The possibility of human errors can not be toler- 
ated, not only out of concern for the safety of personnel, 
but in order to avoid damaging the expensive missile 
itself. 

The preflight missile checkout system incorporates all 
operations necessary for the final preparation of the mis- 
she for flight. To meet the requirements of unfailing 
ed, repeatability, the use of electronics is manda- 
tory. The electronic checkout equipment must: 

1. Position missile controls for flight and precess iner- 
tial guidance elements for a predetermined flight 
plan. This involves making decisions which may be 
changed again during the final seconds prior to the 
moment of launching. Errors in judgment or of 
actuation must be eliminated. 

2. Actuate all controls on the missile and sense correct 
functioning. 

3. Provide an immediately available record of all tests 
for evaluation and making of final decisions relating 
to the missile’s readiness for firing. 

The mechanics of performing the above checkout func- 
tions falls into the realm of logical decisions. More 
specifically, the decisions are made more reliable and 
accurate by resorting to electronic decision elements. 
One technique is to store into a memory device all the 
necessary commands, off-limit conditions, and sequenc- 
ing instructions required for the checkout. 

The type of memory device required for a particular 
missile depends upon the speed with which checkout 
operations must take place. For instance, present-day 
missile checkout time scale requirements may be satisfied 
with punched paper tape programs. Faster access time, 
if required, may be achieved by employing magnetic 
tape or magnetic cores. 

In a typical system the selection of controls to be 
actuated and electrical points to be instrumented is ac- 
complished by positioning stepping switches in response 


to signals generated by the program memory device. The 
signal from the instrumented point is converted to a 
digital a and compared in an automatic comparator 
with predetermined limits likewise stored in the memory 
evice. This comparator operates as a time-digital com- 
parison and g =e therefore can be made at high 
speed and with digital accuracy. 
prime requirement for an automatic checkout sys- 
ne is absolute reliability. The time and the money a 
stake are enormous and reliability of the ground station 
system should, if possible, exceed that of the missile 
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Pete Marenholtz, engineer, specializing in transistor digital 
circuitry, discusses automatic preflight missile checkout. 


itself by at least an order of magnitude. In the case of 
equipment carried on board the missile it is often neces- 
sary to compromise between reliability and weight. But 
ground station equipment is invariably designed for reli- 
ability regardless of weight. 

Redundancy is used (over and above conservative de- 
sign and quality components) in achieving this extreme 
degree of reliability. Each internal operation of the sys- 
tem is performed twice and the results are compared 
before initiation of a main missile system function. 
A malfunction anywhere in the checkout which could not 
otherwise be avoided, is therefore immediately detected 
and measures are taken to protect the overall missile 
system. In the binary portions of the system parity checks 
are employed for added reliability insurance. 

In developing such systems as the preflight missile 
checkout system, the progressive nature of military 
research has advanced automation techniques to their 
present high level and has paved the way for their 
counterpart in industrial applications. 


By applying the latest proven techniques, our well-qualified staff 
at Daystrom Systems is prepared to take single responsibility of 
assembling and installing a system to meet your needs. We are cur- 
rently compiling a file of new applications and papers on various 
parts of systems, both industrial and military. If you are interested 
in receiving the file and periodic additions, please write us. 


{ oP) srnom SvYsTems 


Division of Daystrom, tnc., 5640 La Jolla Boulevard 


La Jolla, California Telephone GLencourt 4-0421 


Circle 87A on Readers’ Service Card 85A 





Accurate Throttling Valve 


An accurate throttling valve of 
simple construction, designed for 
pressures up to 5000 psi, obtains 
full flow by only 2% turns of 
the pilot valve, yet meters accu- 
rately to 1/100 of a gallon per 
minute through the entire range 
of the valve. A positive seal is 
maintained under the most criti- 
cal conditions. Body is alumi- 
num alloy, with stem, inserted 
seat and piston of hardened 
stainless steel. Republic Manu- 


facturing Co., Cleveland 11, Ohio. 
Circle 1P on Readers’ Service Card 


Magnetic Liquid-Level Gage 


Safety against the slightest es- 
cape of dangerous gases is as- 
sured by an ingenious design 
which incorporates the gaging 
mechanism in a stainless steel 
chamber, mounts the special scale 
outside the chamber and accu- 
rately indicates level by mag- 
netically actuating the scale 
through the chamber wall. Gage 
is offered for pressures up to 
2500 pounds at 600°F. Jerguson 
Gage and Valve Co., 80 Adams 
St., Burlington, Mass. 

Circle 2P on Readers’ Service Card 


Contact Meter-Relays 


Contact meter-relays, designed 
for use in Wheatstone bridge cir- 
cuits, match their bridge circuits 
not only in current and voltage 
sensitivity, but in damping and 
resistance. Are furnished with a 
resistance having a 1-to-10 ratio 
to the resistance of any leg of a 
bridge. Resulting circuit gives 
control action on signal changes 
of 1/10 of 1% or less in the ac- 
tive leg of a bridge. Assembly 


Products, Inc., Chesterland, Ohio. 
Circle 3P on Readers’ Service Card 


Vari-Speed Motodrives 

Firm’s Vari-Speed Motodrives 
with manual or automatic control 
have improved operating  effi- 
ciency and extended ratios of 
speed variation, and are now 
available in integral horsepower 
ratings up to 5 hp. Automatic 
Motodrive incorporates a cam to 
control output speeds in direct 
proportion to instrument air sig- 
nal variations over the entire 
output speed range. Reliance 
Electric and Engineering Co.., 
Cleveland 17, Ohio. 


Circle 4P on Readers’ Service Card 


Multi-Circuit Timers 


A new line of time delay re- 
lays and sequence program 
switches offers up to 6 load cir- 
cuits in the reset-cycle unit. Tim- 
ers were developed to meet all 
the varied requirements of se- 
quence programing, thus avoid- 
ing the need for custom made 
units for each program. Motors 
operate on 115 volts, 400 cycles. 
Timers are hermetically sealed 
units weighing from 16 oz. to 24 
oz. Automatic Timing & Controls, 
Inc., King of Prussia, Pa. 

Circle 5P on Readers’ Service Card 


Oxygen Cylinder Valve 


A new oxygen cylinder valve 
is designed so that when operated 
by hand at maximum rate, there 
will be no instantaneous pres- 
sure surge downstream of the 
valve, the valve opening smooth- 
ly without undue cracking torque. 
Complete overhaul of working 
parts can be made within a mat- 
ter of minutes. Valve contains 
a frangible disc-type safety out- 
let which has no fusible metal 
backing. Robbins Aviation, Los 
Angeles 47, Calif. 

Circle 6P on Readers’ Service Card 


New Diffractometer 

Developed especially for X-ray 
powder-diffraction work, this in- 
strument accommodates high and 
low temperature chambers, de- 
vices for preferred orientation 
and pole figure studies, focussing 
monochromators and similar ac- 
cessories. Operates on 200-400 
volts ac, 50 or 60 cycles with 
full-wave rectification. X-ray tube 
with stepless controls gives up to 
60 kvp and 50 ma. Philips Elec- 
tronics, Inc., Mt. Vernon, N. Y. 
Circle 7P on Readers’ Service Card 


Linearity Tester 


Quantity users of precision po- 
tentiometers in electronic instru- 
ments, data handling systems, etc. 
must frequently check potentio- 
meters for linear accuracy. Man- 
ual methods of testing, however, 
are time consuming and expen- 
sive. New linearity tester shown 
was designed specifically to 
overcome this problem by reduc- 
ing test time to minutes instead 
of hours with its improved accu- 
racy. Technical Products Co.., 
Los Angeles 38, Calif. 

Circle 8P on Readers’ Service Card 
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this is a record of leadership 








This Visicorder Oscillograph record* is a symbol 
of the leadership that is typical of Honeywell engi- 
neering. In laboratories all over the world the Visi- 
corder’s instantly-readable direct records are show- 
ing the way to new advances in rocketry, control, 
computing, product design and component test, 
and in nuclear research. 
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The Model 906 Visicorder is years ahead of the 
trend. It is the first recording oscillograph that 
combines the convenience of direct recording with 
the high frequencies and sensitivities of photo- 
graphic-type instruments. The Visicorder alone 
among oscillographs makes it possible for you to 
monitor high-speed variables as they go on the 
record. 
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To record directly the high frequency variables you 

- need to study, use the Visicorder Oscillograph. Call 

ae your nearest Minneapolis- Honeywell Industrial 
Sales Office for demonstation. 
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Minneapolis-Honeywell Regulator Co., Heiland Divi- 
sion, 5200 East Evans Avenue, Denver 22, Colorado. 


Reference Data: Write for Visicorder Bulletin 
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Circle 88A on Readers’ Service Card 








PROTECT PRESSURE -SENSITIVE 
INSTRUMENTS... POSITIVELY 






Seals off gage or manometer 
connection at any pre-set pres- 
= sure. Will repeat within 1% of 


; ~  geale. Will release 2% below 
f = cut-off point. 
< Models available with cutoffs 


from 20” water to 9000 psig. 
* liquids and gases. Designed to 
withstand and hold closed 
* against 10,000 psig. 
Marine models available. 
Write for Bulletin 541-G for 
© full details and prices. 


* 


INDUSTRIAL P 

ENGINEERING 
CORPORATION 

$25 £. Woodbine, Louisville, Ky. 


Circle 89A on Readers’ Service Card 





WANTED 
TECHNICAL WRITER 


A challenging opportunity for a young engineer 
with enthusiasm for writing and a desire to broad- 
en his experience in the instrument and automa- 
tion field. Even though your past experience has 
been mainly concerned with engineering activities 
and not primarily writing, you may find this op- 
portunity well worth investigating. 


The JSA Journal wants an engineer with expe- 
rience in electronic instrumentation or servo and 
feed-back systems, with the ability to write and 
edit in the technical field of instruments and 


control. 


Duties include developing, selecting, writing and 
editing of feature articles; also evaluating and 
writing regular departments, as New Products, 
New Literature, and News Items. Opportunities 
will be available for travel on editorial assign- 


ments. 


Send complete details of your education and ex- 
perience and salary requirements. Publications 
Manager, ISA Journal, 313 Sixth Avenue, Pitts- 


burgh 22, Penna. 
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> new products 





New Heatless Drier 

A completely automatic dynamic dehumidifier Provides 9 gp 
tinuous flow of super-dried air or gas with no need for any 
activation heat. The new unit is offered in 18 models yi 
chamber sizes from 2” to 30” in diameter, and js capable 
delivering air or gas at effluent dewpoints of —100°F and bely 
at pressure line. Taking advantage of the long-lasting natun) 
properties of a standard dessicant to come to equilibrigm with jg 
surroundings, the instrument completely eliminates the need fy 
steam or electric heaters. Shown for first time at ISA Show 


Trinity Equipment Corp., Roselle Park, N. J. 
Circle 9P on Readers Service Card 


Photographic Recorder 

This photographic re- 
corder, a 16 mm inter- 
mediate, high-speed 
camera with 200-foot 
film capacity, is de- 
signed to operate re- 
motely while mounted 
on aircraft, missiles, 
sleds or any _ vehicle 
where photographic in- 
formation is required 
for test data or docu- 
mentary purposes. Re- 
corder movement is an intermittent walking claw type, ingiim 
accuracy against loss of loop while operating. Photo Instrum 
Division, Benson-Lehner Corp., 11930 Olympic Blvd., Los Angela 


California. 





Circle 10P on Readers’ Service Card 


Parts Per Million Oxygen Analyzer 


Designed for continuous monitoring of 
oxygen content in_ process plant gas 
streams, this new analyzer measures elec- 
tro-chemical change of oxygen-sensitive re- 
agents when exnosed to a gas sample con- 
taining oxygen. Full range sensitivity for 
any oxygen value is from 0-50 ppm to 0- 
2000 ppm. Special applications include 
tracing oxygen control during polymeriza- 
tion of butadiene, ethylene, etc.; determin- 
ing oxygen in helium, argon, nitrogen and 
other inert noble gases; detecting oxygen 
impurity in hydrogenation processes; etc. 
Units are available for recording, control- 
ling, indicating or telemetering to remotely- 
located receivers. Davis Instruments, 80 
Halleck St., Newark 4, N. J. 


Circle 11P on Readers’ Service Card 





Temperature Sensing Materials 
Temperature sensing materials for the process industries or for 
operations in which knowledge of specific temperatures 1s De® 
~ . . . J a 
sary were shown at the ISA Cleveland Show. Firms sticks 





insuritt 


pellets and lacquers will liquify at stated temperatures, 
exact knowledge of temperatures. Lacquer will liquify at ‘ 
pellets at 2500°F. and crayon-type sticks at 300°F. Tempil 
132 W. 22nd St., New York 11, N. Y. 


Circle 12P on Readers’ Service Card 
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Swartwout AUTRONIC’ SYSTEMS 
are now everywhere 


*. ~ 
ba 


In the United States, Canada, Europe and overseas... . 
in atomic, chemical, refining. food processing, and 
wind tunnel facilities — you'll find Swartwout Autronic 
Systems. They’re recording, indicating, controlling 
processes just like yours. And they’re doing it all- 
electronically — faster, more accurately, more eco- 
nomically. You'll go all-electronic eventually — go 
Autronic now with Swartwout. pioneer and leader in 
miniature electronic controls. AA-4928 


Swartwout 


THE SWARTWOUT COMPANY - 18511 EUCLID AVENUE 


ENGINEERING CAREERS AVAILABLE 
Not just a “job,” but a lifetime career awaits 
creative electronic and mechanical engineers. 
You'll work on long range projects with the 
pioneer and leader in the field. Write in con- 
fidence to Engineering Personnel Manager. 


CONTROL SYSTEM 
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Multi-channel Telemetering Switch 
This multi-channel 


sampling switch is de- 
signed for use in mis- 
sile telemetering. Cy- 
lindrical pressure- 
sealed container allows 
switch to operate at al- 
titudes up to 200,000 
feet and at tempera- 
tures from +125° to 
—65°C. Switch is 
available in up to 5 
poles with as many as 
60 contacts per pole at 
sampling speeds from 0.5 to 30 rps. Applied Science Corp. of 


Princeton, Montclair, N. J. 
Circle 13P on Readers’ Service Card 





Electro-Mechanical Counter 
— Addition, sub- 
traction and _ to- 
talizing are jobs 
handled by this 
new electro-mechan- 
ical counter. If add 
and subtract pulses 
are received simul- 
taneously, a zero 
count results. No 
specific sequence of 
add or subtract 





impulses is neces- 
sary, nor will the 
counter jam from an incomplete pulse. Autron Engineering, 1254 


W. 6th St. Los Angeles 17, Calif. 
Circle 14P on Readers’ Service Card 





Welch TRIPLE-BEAM BALANCE 


With Stainless Steel Beam Aud Pan 


e Fast, Accurate 
Operation 


° Rugged, Compact 


Construction 
© Good 
Sensitivity 
° High ‘ 


Stability 


e Long Service 





© Low 
Maintenance 


SENSITIVITY: 
0.01 grams 
CAPACITY I1lg. 4030. 


(with extra weight 20! g.) 4031. AUXILIARY WEIGHT. 


NO. 4030 


W. M. WELCH SCIENTIFIC COMPANY | 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 







TRIPLE-BEAM BALANCE, High Form. 


4030C. PLASTIC COVER For No. 4030. 






Human Engineered Coordinatograph 

A new human en- 
gineered coordinato- 
graph for plotting over 
a 60° by 120° work- 
ing area was shown at 
the ISA show in Cleve- 
land. Model E was 
developed for special 
applications in aircraft 
and automotive lofting. 
However, it is also use- 











ful in graphic plotting I 
of scientific data. Read- y 
ings of the glass dials 
are projected on 
screens at 50 times actual size. Aero Service Corp, 20 5 wat 
Courtland St., Philadelphia 20, Pa. 
Circle 15P on Readers’ Service Card ms 
ar 
Pressure Standard Ray 


Firm announces a 
new pressure standard 
for calibration of pres 
sure instruments and 
for direct pressure 
measurements. The in- 
strument is highly ac- 
curate, portable, com- 
pact and covers all nor- 
mal pressure ranges. 
Accuracy is +0.05% 
for full scale ranges of 
5 psi to 2500 psi, and 
+0.1% for ranges of 
3000 psi to 10,000 psi. 
Weighing only 25 
pounds, the unit can be moved about conveniently or rack mount 
on fixed or mobile tracks. Wiancko Engineering So., 255 N. ii 


stead Ave., Pasadena, Calif. 
Circle 16P on Readers’ Service Card 


TANKOMETER| 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AN 








Se 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED Ok 
UNDER PRESSURE Ok 
VACUUM 




















mn 
HYDROSTATIC GAUGE 


FOR ALL PURPOSES 


PRESSURE «© VACUUM ® DRA 
DEPTH & ABSOLUTE PRESSUE 








-seeoe DIFFERENTIAL PRESSURE 
Each $1.60 MERCURIAL BAROMETER 





SEND FOR BULLETINS 








ESTABLISHED 1880 


1515 Sedgwick Street, Dept. ISA, Chicago 10, Illinois, U.S. A. 


UEHLING INSTRUMENT ¢¢ 


463 GETTY AVE., PATERSON." — 
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A new, small device %” in 
diameter, for converting alternat- 
ing currents, a-c voltages or a-c 
power into d-c voltages, is simi- 
lar in some respects to a vacuum 
thermocouple but is much more 
rapid in response, will with- 
stand overloads without burning 
out, and is more stable. Calibra- 
tion can be relied on over long 
periods of time. Instrument is 


High-Temp Ovens 


New high performance ovens 
(35°F above ambient to 750°F) 
have temperature uniformity and 
stability never before obtained in 
the commercial high-temperature 
oven field. The largest of the new 
line ovens offers a 17 cubic foot 
work chamber, with dimensions 
28” wide by 22” deep by 48” 
high, located at the most con- 
venient working level. There are 
no external projections, so that it 

































suitable for use from the lowest 
audio frequencies into the micro- 
P., 2105 wave region. Hermetically-sealed. rugged element requires very 
; i subject to breakage or damage even under 
little power and is not subje . a 9 oh & Hasti separated by a removable, insu- 
se is approximately ohms. stings- 24 ro 
hard usage. Resistance is ap} ’ ———s lated partition for easy servicing. 


Raydist, Inc., Hampton, Va. Circle 17P American Instrument Co., Inc., Silver Spring, Md. 
Circle 19P on Readers’ Service Card 


can be placed flush with wall to 
save space. Conditioning plenum 
is beneath the work surface and 





Miniaturized Gyro 
Floated rate gyro was designed Erector Set’’ Cabinet 


for rugged environmental condi- A mass-produced 


tions in missiles and has an ac- moduler enclosure 
curacy better than +%%. Rate svetem. with cobi- 
ranges from 1 to 1000° per sec- net or console en- 
ond. The gyro rotor ball bear closures to house in- 
ings are precisely preloaded, as- strumentation, auto- 
suring positive control of the cen- mation. control and 
ter of gravity location. Also, gyro electronics eq ui p- 
is completely filled with floatation ment, offers a wide 
fluid. Damping ratio can be main- variety of cabinets 





tained within 0.1 over the tem- which can be con- 
perature range of —55° C to structed from 75 
+85. Norden-Ketay Corp., Com- standard “building block” components and 125 sub-parts. Elgin 
merce Road, Stamford, Conn. Metalformers Corp., Elgin, Il. 

Circle 20P on Readers’ Service Card 


THE TIME INDICATOR UNIT 


SWISSOMATIC accurate to 1 second in 12 days 
PRODUCTS 





Circle 18P on Reacers’ Service Card 

















MANUFACTURERS OF 


= PRECISION 


NY\| | INSTRUMENT 


UID TIMES MODEL TS-3 CHRONOMETER 
PARTS 








Program timer, pulse generator and clock. Timing 
assemblies, driven by the clock motor, provide 
GES momentary contact closings at...... 


S 1818 Stanford Street 
Santa Monica, California 


A. A. Anderson, President 





°e ONCE A SECOND ¢ ONCE A MINUTE ¢ ONCE AN HOUR 


also constant frequency or pulse outputs as specified in range between 
10 and 1000 cps. 


PRICE: $85000, F.0.8. Factory. 
With added constant frequency output, $50 per 
output frequency. 


TIMES FACSIMILE CORPORATION 
540 West 58th Street, New York 19, N. Y. 


Circle 93A on Readers’ Service Card 





TELEPHONE: 
TExas 0-4422 
TExas 0-3131 
EXBROooK 5-6772 


























Circle 94A on Readers’ Service Card 
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> mew products 





Magnetic d-c Amplifier 


WES 





citation is provided by an a-c line supply. 


Magnetic Research Corp., 3160 W. El 


isolated from the output. 





Magnetic, low-level 
d-c signal amplifier, 
capable of operating 


from a 28-volt aircraft 
or missile system, fea- 
tures a built-in transis- 
tor oscillator which 
generates its own fre- 
quency, enabling opera- 
tion from a d-c source. 
Unit is free from the 
+10% 
mally present when ex- 
Input is electrically 


variations nor- 


Segundo Blvd., Hawthorne, Calif. Circle 21P on Readers’ Service Card 


Packaged Filter and Blower 


Packaged 
mum panel height in electronic 
Filter and blower section 
protrudes into normally unused 
section of rack. 
2P408 and 20408 shown require 


rack, 


base 


Lean 





Thermal Conductivity Analyzer 





California. 


Linear Integrator 





Librascope, Inc., 808 Western Ave., Glendale, Calif. 


92A 


only 5 
have the performance of firm’s 
model 2E408 blower which is 7” 
high throughout. 
a 1.5 kw heat load with an air 
temperature rise of 10° C. Twenty- 
five models are available. Mc- 
Engineering Laboratories, 
70 Washington Road, Princeton, 
New Jersey. 


blowers use mini- 


Models 


4” of panel height, but 


Will dissipate 


Circle 22P 


Model 7C gas analyz- 
er is a thermal conduc- 
tivity type used to 
measure process stream 
gases such as carbon 
dioxide, hydrogen and 
ammonia. Available 
with single or multiple 
ranges and three out- 
puts for any recorder 
or indicator. Also can 
be supplied with aux- 
iliary amplifier for cur- 
rent output or with 
electro-pneumatic trans- 


ducer. Arnold O. Beckman, Inc., 1020 Mission St., South Pasadena, 
Circie 23P on Readers’ Service Card 


Firm’s new linear in- 
tegrator provides con- 
tinuous integration in 
any instrument where 
integration, area or 
average computations 
are required. Ball and 
dise integrating with a 
counter and an output 
pulse switch is adapt- 
able to strip chart re- 
corders of all types and 
sizes with adapter kits 


available for popular 
strip chart recorders. 
Circle 24P 


Magnetic Tape Transport 


Firm’s 10-speed magnetic tape transport 
for electronic data processing systems has 
a speed ratic of 60:1. Unit selects any one 
of 10 closely-regulated tape speeds by re- 
mote or local control. Speeds in inches per 
second are: 1.5, 2.25, 3, 4.5, 9, 15, 22.5, 30, 
45, and 90. Three-quarter inch tape is 
used, wound on 214” reels. Start-stop time 
is 6 milliseconds. The oxide surface of the 
tape touches only 3 stationary members, 
one of which is the magnetic head. Dur- 
ing rewind, the tape is automatically re- 
moved from the head. Exact end-of-tape 
sensing is accomplished by 
tape over 2 vacuum manifolds which de- 
tect the arrival of perforated leaders and 
trailers on the tape. Both forward and re- 
verse high-speed rewinding units are con- 
tained in the transport. ElectroData Division, Burroughs Corp, 
Pasadena, California. Circle 25P on Readers’ Service Cy 


passing the 





Vibration Monitor For Machines 


This new non-electric 
vibration monitor is sen- 
sitive to increases in vi- 
bration, yet ignores 
both normal starting vi- 
bration and transient 
shocks. Combines mal- 
function detector and 
contro] unit. Detector 
is designed for Class I, 
Group D and Class II, 
Groups F and G loca- 
tions. Detector trips 
whenever vibration ex- 
ceeds present level. Ap- 
plications: protection of 
pumps, motors, blowers, 
compressors, centri- 
fuges, engines, turbines, etc. 
shaw-Fulton Controls Co., Philadelphia 33, Pa. 





Fielden Instrument Division, Rober 
Circle 26 


Miniature Telemeter Decommutator 


This new 27-chan- 
nel decommutation 
system, designed for 
use in airborne or 
trailer-installed _ te- 
lemeter receiving 
stations and in port- 
able ground check- 
out equipment, oc- 
cupies only 1914” 
of panel height in 
a standard relay 
rack. Overall depth 
is 13”. The system 
is completely self- 
contained within 
chassis assemblies 
consisting of a gat- 
ing unit, pulse selector and regulated power supply. Arnout 
Corp., Los Angeles 66, Calif. Circle 27P on Readers’ Service @# 





Computer Read-Out Programmer 


Analog computer read-out can now be automatically » 
gramed with the model 183 programer. Cycle, initiated by! 
pushbutton, can be stopped and the programer reset for a 
Provision is also made for remote starting® 
stopping of cycle. Length of record preset is up to 700 ms 
Switches reverse polarity of individual inputs. Sanborn Co, 
dustrial Division, 175 Wyman St., Waltham 54, Mass. 
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cycle at any time. 
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New Ti aylor Volumetric 
Differential Pressure lransmitter 


Ideal for these 
dificult flow and 
liquid level measurements: 


@ Slurries @ Corrosive liquids 


® Colloidal suspensions 


@ Fluids that jell when not in motion 


The new Taylor Volumetric Differential Pressure Transmit- 
ter is completely isolated from the process material. Thus 
it never has to be purged of deposited material, never 
suffers from corrosion. The pressure-sensitive dia- 
phragms may be installed flush with the inside of the 
pipe or tank in a variety of mountings. The tempera- 
ture limit is 300° F. at the diaphragms. Pressure limit 
of the instrament is 1500 Ibs., and the system is limited 
only by the flange rating on the primary side. 


This instrument is a modification of the familiar 
Taylor 333RD differential pressure transmitter, and 
1s just as accurate, sturdy and dependable. 


For full details about this new instrument, ask your 
Taylor Field Engineer, or write for Bulletin 98281. 
Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 
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Liquid Sulphur from 
Individuel Wells Tey lor 
Trensaire Volumetric 
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Wafer type sensing element, for use with stand- 
ard 3” ASA flange, where diaphragm need not be 
flush mounted, e.g., corrosive flow or liquid level 
measurement. Standard diaphragm material, for both 
types, 316 Stainless Steel, Hastalloy B, nickel. 


Type 95 flange, for use with chem- 
ical tee. For flow installations where 
diaphragm is flush with the inside of 
pipe, so that process fluid imparts a 
scouring action. Also for liquid lev- 
el requiring flush installation. 
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How to Make Frequency Measurements 


Data File III describes the many ways 
frequency meters can be used, and takes up 
measurement of low to UHF frequencies, 
rotational velocity, flow, pressure, tempera- 
ture and strain. Telemetry and setting up 
a secondary standard of frequency are also 
discussed. Graphs and charts illustrate 
topic. Beckman/Berkeley, 2200 Wright 
Ave., Richmond 3, Calif. 


Circle 1L on Readers’ Service Card 


Tape Wound Cores 


Tape wound cores are illustrated and de- 
scribed in a new 2-color, 8-page catalog. 
Bulletin TB-102 describes the 3 types of 
core materials from which precision made 
cores are manufactured and gives test pro- 
cedures, standard test limits in chart form, 
current flux reset data, information on pro- 
tective boxes, etc. G-L Electronics, 2921 


Admiral Wilson Blvd., Camden 5, N. J. 
Circle 2L on Readers’ Service Card 


Valves for Atomic Power 


An 8-page bulletin, describing products 
especially designed for the nuclear energy 
fields, shows valve prototypes of new design 
that meet the peculiar requirements of 
water and steam service in nuclear reac- 
tions. Included are a self-actuated relief 
valve, a check valve and a globe valve. 
Manning, Maxwell & Moore, Inc., Strat- 


ford, Connecticut. 
Circle 3L on Readers’ Service Card 


Chemical Analysis Applications 


Package 4-1 covers important areas of 
instrument applications in spectrophotome- 
try and gas chromatography. Featured are 
separate reports on fluorescence spectro- 
photometry, near infrared spectrophotome- 
try, analysis of aerosol-type propellents by 
gas chromatography and how automatic re- 


cording spectrophotometer aids reagent 
production. Beckman, Scientific Instru- 


ments Division, Fullerton, Calif. 
Circle 4L on Readers’ Service Card 


A Guide to Magnetic Tapes 


Magnetic tape for instrumentation re- 
cording is the subject of a new illustrated 
booklet which covers 6 types of instrumen- 
tation tapes for telemetering and airborne 
recording, machine tool control systems, 
computers, geophysical recording and oth- 
er applications. Included are charts list- 
ing physical and magnetic properties of 
each of the precision tapes and a compari- 
son chart summary of major factors in se- 
lecting a tape for a particular application. 
Minnesota Mining and Manufacturing Co., 
900 Bush Ave., St. Paul 6, Minn. 


Circle 5L on Readers’ Service Card 
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High Performance Potentiometers 


Firm’s model G-10 portable potentiome- 
ter for laboratory or bench use where chart 
accessibility is of prime importance and 
model G-11 for panel, rack or portable use 
in long term monitoring are described in 
a l-page data sheet. Instruments span as 
low as 10 mv, and have 1% limit of error. 
Varian Associates, Instrument Division, 
Palo Alto, California. 

Circle 6L on Readers’ Service Card 


Transistorized Amplifiers 


A timely 4-page case history that shows 
how firm solves difficult amplifier problems 
for diversified segments of the electronics 
industry, is now available. Among the 
problems illustrated is that of designing 
a transistorized plug-in gain audio ampli- 
fier which is directly interchangeable with 
a vacuum tube unit. Universal Transistors 
Products, Corp., New York 17, N. Y. 
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Phasemeter Data 


A new bulletin on the recently developed 
model PM-1B phasemeter has just been 
released by the manufacturer. The bulle- 
tin describes in detail the specifications 
and applications of the phasemeter. In 
addition, the bulletin contains illustrations 
and a diagram of the new unit. Statham 
Development Corp., 12411 West Olympic 


Blvd., Los Angeles 64, Calif. 
Circle 8L on Readers’ Service Card 


Interchangeable Rotameter Floats 


A new metering float design that pro- 
vides interchangeability and predictability 
of performance permits one float to be used 
in any application from common flow indi- 


‘cation to remote pneumatic or electric 


transmission or alarm functions. Bulletin 
115 describes the basic metering element 
of the new float as it applies to the Full- 
View rotameter. Brooks Rotameter Co.. 


Lansdale, Pennsylvania. 
Circle 9L on Readers’ Service Card 


Electronic Cooling 


“Cooling Packaged Electronic Equip- 
ment” is the title of an 8-page, 2-color, in- 
formation packed article written by A. 
Donald Hay, chief engineer of McLean En- 
gineering Laboratories. The author pre- 
sents basic design principles of cooling 
and describes methods of air convection 
and metallic conduction. Other methods 
of cooling, and design data to aid in se- 
lecting the right method for a particular 
design application are also given. McLean 
Engineering Laboratories, P.O. Box 228, 
Princeton, New Jersey. 

Circle 10L on Readers’ Service Card 





New publications that will 
the-minute on developments. 
sent direct by the manufacturer 
or obligation. Circle Code 











Standard Reactors 


Reactors are the modern answer 10 the 
demand for long life and reliability in 
plifiers and other control devices, Ful 
illustrated catalog R-10 gives complete iy 
formation and drawings on typical applicy 
tion circuits, electrical characteristics, gj 
a special section showing characterig 
curves of reactors. Control, Division ¢ 
Magnetics, Inc., Butler, Pa. 
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Meters and Controls 


Instruments introduced within the ke 
year are included in a new 8-page If 
edition of the company’s annual bullets 
G15-1. Applications, ranges and detailed 
literature references are given for a cop 
plete line of transmitting, recording, ing 
cating and controlling instruments. Bailes 
Meter Co., Cleveland 10, Ohio. 

Circle 12L on Readers’ Service Card 


High-Vacuum Equipment 


General Catalog 1-1 discusses hig 
vacuum equipment for laboratory and i 
dustrial applications. Pumps, valves 
baffles, traps, gages, leak detectors, sup 
plies, stills, metalizing equipment, proces 
ing equipment and furnaces are shown ani 
explained in the 22-page catalog. Cons: 
dated Electrodynamics, Rochester Division, 


Rochester, New York. 
Circle 13L on Readers’ Service Card 


Practical Hi-Pot Testing 


This comprehensive article on high » 
tential testing, written by an ARI apple 
tion engineer, covers such subjects as # 
high potential testing, dielectric circuits 
a-c test equipment, limiting constructitt 
design for production, testing time ® 
voltage and d-c high potential testing hy 
cluded are drawings, seven applicatit 
photos and 2 ac-de hy-pot catalog page 
Associated Research, Inc., Chicago 18 i 

Circle 14L on Readers’ Service Card 


Magslips Handbook 


Sturdily bound to withstand repeated Wf 
is firm’s publication E-1000 which git 
complete information on applications 
methods for use of Magslips. Heavily # 
lustrated with graphs and line drawitp 
the 57-page handbook takes up ? 
systems and circuits, computing elemes 
electrical details, power supplies, 
cal details, measurements, tests and 
locations. In addition, notes for desigh 
layout of new applications are ine 
Muirhead & Co., Ltd., Elmers End, Bet 


enham, Kent, England. 
Circle 15L on Readers’ Service Card 
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Back from a thorough redesign, the P-4 has more to 
offer than ever before. All the advantages proved in 
years of actual use have been retained ...and more 
have been added. Chief among the improvements re- 
sulting from this complete re-evaluation are: 


e Even lower steady state air consumption—and 
increased amplifying relay capacity 

e Improved linearity plus increased gain in the 
error detection network 


e Greater independence from dirty air supply 
e Easily accessible external alignment adjustments 
e Improved frequency response characteristics 


@ Greater flexibility —new ‘‘Universal’’ design pro- 
vides 2-50 proportional action, on-off controller 
action, 2-100‘. differential gap action—in one 
controller! 


Brilliant instrument design has permitted all these im- 
provements with no change in bellows construction or 
motion balance principle of operation. In-case models 
still feature completely integrated in-the-case accessor- 
ies, free of troublesome links or complex external mem- 
bers. And they can still be mounted left or right with 
equal ease, permitting two to a single case if desired. 
Of course, « complete line of plug-in models for use 
with miniature instruments is still available. 


If you’d like to investigate the renewed P-4B con- 
troller first hand, call in the Fischer & Porter field 
engineer serving you . . . or write for new Catalog 53P- 


4000 to Fischer & Porter Co., 607 County Line Road, 
In Canada, write Fischer & Porter (Can- 


Hatboro, Pa. 
ada) Ltd., 2700 Jane Street, Toronto, Ontario. 
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PERFORMANCE SPECIFICATIONS e SERIES 53P—P-4B CONTROLLERS 


Output pressure—3 to 15 or 3 to 18 psig 
Set point and process pressures for field or plug-in models—3 to 15 psig 


Index tracking at any output pressure—within 1% of scale (Resei 
controller) 


Temperature limit—225 F 

Supply pressure—17 to 22 psig 

Zero frequency gain (Reset controller)—approximately 300 
Derivative gain—approximately 12 

Field mounting manifold cut-off valve—air to open 

Steady state air consumption—0.08 scfm 





In Case Plug-in And 

Controllers Field Mounted 
On-off 53PR 4101 
‘Universal"’ controller; 2-50% proportional, 

on-off, and 2-100% differential gap 53PR 424] 53PN 4240 

Proportional only 53PR 4301 53PN 4300 
Proportional plus fast derivative 53PR 4411 53PN 4410 
Proportional plus slow derivative 53PR 4421 53PN 4420 
Proportional plus fast reset 53PR 4511 53PN 4510 
Proportional plus slow reset S3PR 4521 53PN 4520 
Proportional plus fast derivative plus fast reset 53PR 4611 53PN 4610 
Proportional plus fast derivative plus slow reset 53PR 4631 S3PN 4630 
Proportional plus slow derivative plus slow reset 53PR 4621 53PN 4620 
Ratio— Proportional plus fast reset 53PP 4511 
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NOW ...the P-4 controller is better than ever! 


FISCHER & PORTER CO. 


Complete Process Instrumentation 
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MERCURY SWITCH EQUIPPED 


PRESSURE CONTROLS 





Low Operating Pressure—High 
Over-Range Protection 


@ EXAMPLE APPLICATIONS 


1. Provide low suction protection on 
pumps where suction pressure may 
go to very high line pressures (up to 
2,500 psi.) 


2. As an interlock to prevent a door to 
a pressure chamber from being opened 
until the pressure has dropped to atmos- 
pheric pressure (1” H2°) with over-range 
protection to 600 psi. 


@ TWO SERIES AVAILABLE 





Series DA-900: Bourdon tube operated. 
Over-range protection to 2,500 psi. 
Operating ranges 0-60 psi; 0-100 psi; 
0-150 psi; 0-300 psi. 





Series CP: Diaphragm operated. Over- 
range protection to 600 psi. Operating 
ranges 1”-60” pressure or 1”-60” 
vacuum, 


Both types available in various style cases- 


SEND IN YOUR CONTROL PROBLEM 
OR WRITE FOR BULLETINS CA-21 & CA-1P 


THE MERCOID CORPORATION 


4211Belmont Ave., Chicago41, Ill. 





Circle 97A on Readers’ Service Card 


96A 





M EF R € e) | D | > new literature 


Veriflow and Veritrol Meters 


Firm’s veriflow and veritrol meters are 
explained in an 8-page illustrated color 
catalog, publication 54-766-38. Veriflow 
meters indicate and totalize liquids such as 
water, molasses, sulphuric acid, coal tar, 
etc., using positive displacement principle. 
What the veriflow meters, the veritrol con- 
trols. Special applications as well as more 
common applications are also mentioned. 
The Hays Corp., Michigan City, Ind. 

Circle 16L on Readers’ Service Card 


Humidity-Proof Trimpot 


The model 230 humidity-proof Trimpot 
was developed to meet new and more strict 
standards of performance under severe en- 
vironmental conditions. It will give re- 
liable operation under extreme shock, vi- 
bration, acceleration, sand, dust and mois- 
ture conditions. This wirewound Trimpot 
operates at 135°C and dissipates 0.4 watt 
at 50°C. Can be mounted individually or 
in stacked Bourns Labora- 


tories, Inc., Riverside, Calif. 
Circle 17L on Readers’ Service Card 


assemblies. 


Trial by Ordeal 


Facilities and functions of a new en- 
vironmental testing laboratory available to 
industry and government agencies for the 
critical operating examination of electronic, 
electro-mechanical products and systems is 
explained in a 4-page technical bulletin 
(58-116). Measurement techniques, quali- 
fication and reliability testing, environmen- 
tal testing, engineering and product eval- 
uation are presented. BJ Electronics, 
Borg-Warner Corp., Santa Ana, Calif. 
Circle 18L on Readers’ Service Card 


Stabilized d-c Indicating Amplifiers 


A new 2-page data sheet (ED 7 (1)) 
describing stabilized d-c voltage and cur- 
rent indicating amplifiers, gives examples 
of applications such as output measure- 
ment of strain gages, thermocouples, photo- 
tubes, etc. Amplifier can be used as a re- 
corder preamplifier, as a direct reading in- 
dicator and as a null detector. Complete 
specifications and operation principles are 
included. Leeds and Northrup, 4934 Sten- 
ton Ave., Philadelphia 44, Pa. 


Circle 19L on Readers’ Service Card 


ac-de Converter 


Full range stepless speed control can be 
obtained from a new control unit which 


converts 230 volts ac to half-wave dc. 
The Revotrol converter, described in 
bulletin R-313, automatically provides 


torque up to 100% as required by load. 
Automatic torque supply is available at all 
speeds from normal name-plate reading to 
practically zero or standstill speed. Con- 
verter features preset speed, no zero speed 
adjustment, line voltage adjusting taps, pro- 
tection from thermal overload, etc. Avail- 
able for 1/6, %, %, 1/3, and ™% horse 
power. Acme Electric Corp., Cuba, N. Y. 
Circle 20L on Readers’ Service Card 














TECHNICAL 
WRITER 
WANTED 


Here is a challenging opportup. 
ity for a young engineer with 
enthusiasm for writing and q 
desire to broaden his experience 
in the instrument and automa 
field. 


past experience has been maip. 


tion Even though your 
ly concerned with engineering 


activities and _ not primarily 
writing. you may find this op 
portunity well worth investigat. 
This 


contacts with leading authori. 


ing. position provides 
ties in the field of instrumenta 


tion and automatic control. 


A leading technical monthly 
magazine in the instrument and 
automation field wants an engi- 
neer between 25 and 35 years of 
age to assist in selecting and 
writing of editorial material, 
He should have experience in 
the electronic instrument field 
including knowledge of servo 
and control elements. He should 
be able to write for publicaton 
and have some technical writing 


experience. 


Duties include developing, % 
lecting, writing and editing of 
feature articles; also evaluating 
and writing material for depart 
ments such as new products 
literature, and news items. Op 
portunties will be available for 
travel on editorial assignmenls 
and to technical meetings. 


If you feel qualified and are i 
terested please send complete 
details of your education and 
experience, and salary requilé 


ments to 


Box 2063, c/o ISA Journal 
313 Sixth Ave. 
Pittsburgh 22, Pa. 
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Nylon Wire Clamps 

A 4-page folder describing a fast, light- 
weight way to secure wires 1n assemblies, 
aircraft and missiles is offered. Folder de- 
tails easy application, positive holding pow- 
er and quick modification of nylon wire 
clamps. Dakota Engineering Inc., Los 


eles 43, California. 
me Circle 21L on Readers’ Service Card 


Air Conditioning Control 

A new 4page illustrated bulletin: pre- 
senting a new concept in air condition- 
ing, discusses the combined application of 
electronic temperature controls and Uni- 
Flo air distribution products. The system 
described assures the proper relationship of 
air velocities and temperatures. Barber- 


Colman Co., Rockford, Ill. 
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Voltage Regulators 


Form 3003-7, listing the company’s line 
of corona-type voltage regulators, covers 
both the glass and metal types of con- 
struction, gives performance curves and 
complete specification data for each type 
listed, and dimensions and applications. 
The regulators feature improved regula- 
tion, current rating, ruggedized characteris- 
tics and life expectancy. Victoreen Instru- 


ment Co., Cleveland 3, Ohio. 
Circle 23L on Readers’ Service Card 


Data Processing Explained 


A new series of illustrated brochures de- 
tailing industrial and engineering applica- 
tions of the Datatron electronic data proc- 
essing system has been announced. Data- 
tron solutions to computational problems in 
traverse closure, pipeline design, cut and 
fill, bridge design, mass spectrometer data 
reduction and Millisadic data reduction are 
documented in the 6 brochures. Electro- 
Data Division, Burroughs Corp., Pasadena, 
California. 

Circle 24L on Readers’ Service Card 


Steam Jet Exhausters & Compressors 


Bulletin 4E describes firm’s line of ex- 
hausters—air and gas pumps which operate 
on the jet principle at moderately-high 
vacuum using live steam or air as the mo- 
tive force. Bulletin includes applications, 
construction and operation information on 
the various types and sizes manufactured. 
Capacity curves, ratios, and steam and air 
consumption tables make it possible to de- 
termine the type and size exhauster needed 
to meet specific operations. Schutte and 
Koerting Co., Cornwells Heights, Bucks 
County, Pennsylvania. 

Circle 25L on Readers’ Service Card 


Transistorized Versatility 


A 2-page brochure pictures and dis- 
cusses 10 completely transistorized instru- 
ments, all versatile, all meeting military re- 
quirements, The leaflet lists 5 test instru- 
ments in a self-powered series including 
waveform generator. pulse generator, fre- 
quency meter, transistor curve tracer and 
. c generator. Two power measuring 

wices are listed and 3 instruments for 
Cae on applications are also. given. 
~ rp., 5575 Kearny Villa Road, San 

tego 11, California. 
Circle 264 on Readers’ Service Card 
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New Valve Position Indicator 


The newly developed “Capswitch” posi- 
tion indicator which automatically signals 
a control board apparatus when the open- 
ing or closing cycle has been completed is 
described in an illustrated bulletin. The 
indicator attaches directly to a valve or 
actuator and is a rugged, lightweight, com- 
pact environment-proof unit. Model 65M41 
is a spdt switch weighing less than 0.1 
pound and model 65M83 is a dpdt unit 
weighing only 0.19 pounds. Bulletin also 
contains important specifications and tech- 
nical data. Bridgeport Thermostat Divi- 
sion, ‘Robertshaw-Fulton Controls, Milford, 


Connecticut. 
Circle 27L on Readers’ Service Card 





Talking Shop 

The first issue of company’s new techni- 
cal newsletter “Tech-Talk” deals with a 
new tool for moisture analysis, a magnetic 
resonance analyzer which can be used for 
quantitative measurement of water and oils 
in solid materials. It is particularly suit- 
able for rapid, non-destructive measurement 
of moisture in granular or fibrous solids 
has very high accuracy and reproducibili- 
ty. Subsequent issues will be published 
periodically to describe new developments 
in specialized instrumentation. Schlum- 
berger Well Surveying, Corp., Ridgefield, 
Connecticut. 
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Dryer Reactivated 


Without Heat ! 





NEW DEVELOPMENT OFFERS A DESICCANT TYPE 
DRYER SUPPLYING SUPER-DRY AIR OR GAS WITH- 
OUT COSTLY, PROBLEM-MAKING HEAT! 


Industrol, a leader in the field of dynamic 


dehumidification for over 10 years, introduces the new INDUSTROL 
HEAT-LES DRYER* with following advantages: 
@ 18 models available, handling flows from 2 to over 1800 
standard cubic feet a minute. 
e@ The units will provide effluent dewpoints of —100°F. to 
—140°F. continuously, regardless of even major fluctua- 
tions in the temperature of the gas or air. 


e@ Installation and Maintenance costs reduced. 


e@ Effluent air or gas temperatures remain constant. 


e@ Steam or electric heaters are not required, eliminating KW 


and steam consumption. 


e Virtually all corrosion problems are eliminated. 
@ Explosion proofing costs may be eliminated completely. 


@ Outdoor installation is simplified. 


While laday FOR FREE INFORMATION AND SPECIFICATIONS 


OR CONTACT YOUR LOCAL TRINITY REPRESENTATIVE. 


INDUSTROL DRYERS ARE 


MANUFACTURED BY 


TRINITY 


EQUIPMENT CORPORATION 


ROSELLE PARK, N 


“PATENT APPLIED FOR 


e CORTLAND, N. Y 
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BENTON HARBOR 35, MICH. 


save valuable 
=Taleoiial-\-)alale mil aal=— 


HEATH Electronic Analog Computer Kit 


This advanced “‘slide-rule’’ is a highly accurate device that 
permits engineering or research personnel to simulate equations or 
physical problems electronically, and save many hours of involved 
calculation. 


Ideal for industry, research, or instructional demonstrations. 
incorporates such features as: 
* 30 coefficient potentiometers, each capable of being set with extreme accuracy. 
e 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 
¢ A nulling meter for accurate setting of computer voltages. 
e A unique patch-board panel which enables the operator to ‘‘see"’ his computer 
block layout. 
Because it is a kit, and you, yourself, supply the labor, you can now 
afford this instrument, which ordinarily might be out of reach eco- 
nomically. Write for full details today! 


save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 
work-saving computer need not rule out its use—You assemble it 
yourself and save hundreds of dollars. 


FREE CATALOG also available describ- 
ing test equipment, ham gear, and hi-fi 
equipment in kit form. Write for your 
copy today! 


ad -3 = 
ne] So) 





HEATH COMPANY 
A Subsidiaty of Daystrom Inc 


address 


city & zone 





tate 
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New Developments in Control 


“Recent Developments in Temperatyp 
Measurement and Control” by T, Land, dis 
cusses a variety of primary elements ani 
measuring instruments, changes in the ten. 
perature scale, useful means of measus 

temperature, thermocouples, improved » 
rometers, surface temperature meggyp 
ment, etc. Fielden Instrument Diyis 

Robertshaw-Fulton Controls, Philadelpi 
33, Pennsylvania. 
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One Way to Solve Rubber Problem; 


A new 4-page folder titled “How to Ap 
ply X-Ray Analysis Techniques to Rubbe 
Problems” is a reprint from a nation! 
technical magazine. The article uses cham 
to illustrate typical analysis application 
Some examples deal with synthetic mh 
bers and compare the difference in gp 
formity for batches having different jp 
gredients and temperature _ treatmenk 
Philips Electronics, Inc., Instrument Diy 
sion, Mt. Vernon, N. Y. 
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Handy Circular Potentiometer Chart 


A large, plastic-coated circular chat 
with an inner rotating wheel shows m 
chanical and electrical specifications @ 
firm’s complete line of precision potentie 
meters. Window cutouts show 19 modeé 
and gives complete factual data on cx 
materials, mountings, bearings, ganging 
linearity, resolution, etc. The reverse sit 
gives detailed specifications of the variox 
elements. DeJur-Amsco Corp., Long Islan 


Citv. New York. 
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Raw Material to Complete System 


“From Raw Materials to Complete 3 
tems” is the title of a new facilities ln 
chure describing and detailing the ene 
sive research and development behind! 
finished system. Though the 8-page bi 
chure highlights one company’s activilt 
in the areas of materials research, comp 
nent development, data instrumental 
etc., the scope is such as to bring great 
understanding of the industrialist’s place 
in the industry. Gulton Industries, In. 
212 Durham Ave., Metuchen, N. J. 
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‘Amplify, Measure & Supply de” 


Short-form catalog 17-1 lists instrume® 
which amplify, measure and supply dirt 
current. Described in some detail # 
firm’s 111 series wide-band d-c am 
that feature less than 2 microvolts @ 
extremely low noise and high output; ® 
crovoltmeters; d-c power supplies; am 
electronic galvanometer: d-c meter 
brators and a new d-c standard and 
meter. KIN TEL, division of Cohu Bit 
tronics. Inc., 5725 Kearny Villa Rd., S# 


Diego. California. 
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Observation of Liquids and Levels 


FERGUSON GAGE & VALVE COMPANY 
00 Adams Street, Burlington, Mass. 
Offices in Major Cities 
In Canada: Peacock Bros. Ltd. 
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Optics for Infrared Systems 


Some of the problems in selecting mate- 
rials for infrared applications and the ways 
in which they can be solved are presented 
in an informative 4-page brochure entitled 
“Infrared Systems Are Design Problems.” 
The author takes up in some detail the 
theoretical differences in designing optical 
elements for use with visible light as op- 
posed to those for use with infrared en- 
ergy. Servo Corp. of America, 2020 Jeri- 
cho Turnpike, New Hyde Park, N. Y. 
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V.H.S. Control Data 


Series 2302 compact V.H.S. control, fea- 
turing high voltage sensitivity and high 
current sensitivity, is explained in a 4-page 
data sheet. This miniaturized plug-in con- 
trol package uses a V.H.S. meter relay, load 
relay and all other necessary components, 
and is the smallest complete control with 
a meter relay as its central! unit. The in- 
put of low range meter relays is protected 
by “Stabistors” insuring overload protec- 
tion. Assembly Products, P.O. Box XX, 
Palm Springs, Calif. 
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Missile Tracking Camera 


As missiles go farther and faster, the 
need for a data recording camera specifi- 
cally designed for tracking missiles is more 
and more in demand. Flight Research, 
Inc., P.O. Box 1-F, Richmond 1, Va., has 
issued a 4-page bulletin describing the new 
70mm Multidata Model V camera which 
provides a larger field of view and greater 
magnification, precision film alignment, au- 
tomatic output pulse and interchangeable 


lenses. 
Circle 36L on Readers’ Service Card 


New Computer Test-instrument 


Illustrated bulletin PD 2005 
firm’s new and highly-accurate servo-ratio- 
multimeter which is designed to measure 
ac-de ratios, absolute ac-de voltages and re- 
sistance. The multimeter computes volt- 
age ratios by dividing the voltage to be 
measured by the reference voltage obtained 
from the computer. Average time to ob- 
tain a reading is 5 seconds. Union Switch 
& Signal, Division of Westinghouse Air 
Brake Co., Swissvale, Pa. 
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Inverter-Amplifier 


A 4-page technical data sheet gives com- 
plete specifications for the model 307A in- 
verter-amplifier which is available in ei- 
ther a perforated metal case or on a 19” 
panel for rack mounting. The model 307A 
is a low-drift, trouble-free amplifier for use 
with strain gages, load and pressure trans- 
ducers and thermocouples. Designed to 
give high gain and very fine resolution, it 
uses a 20-step attenuator (2 to 200 mv) and 
a unique gain control. Allegany Instru- 
ment Co., Inc., 1091 Wills Mountain, Cum- 
berland, Maryland. 
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RATES and MECHANICAL 
REQUIREMENTS 
Box Number counts as one line 


50 characters and spaces per line 


10° discount on advance payment of 3 or more 
insertions ordered at one time 


POSITIONS WANTED .60c per line, payable 
in advance. No discount 

Minimum—1 column inch........... .$13.00 

COPY MUST REACH THE ISA JOURNAL, GRANITE 

BLDG., 313 SIXTH AVE., PITTSS 22, PA. NOT 

LATER THAN 10TH OF MONTH PRECEDING DATE OF 
PUBLICATION 








BUSINESS OPPORTUNITY 











Louis Senne LIMITED. a well known Brit 
ish Firm ision Engineers and instrument 
a area)——are desirous of entering 
into a License agreement, or purchasing outright, 
patents relating to electrical and/or mechanical de- 
vices of a Precision Instrument character or of a 
consumer goods nature. Adequate Capital and pro- 
duction facilities are available to develop, produce. 
and market suitable devices. Communications should 
be addressed to Louis Newmark Ltd., Purley Way. 
Croydon, Surrey, England, and marked for the 
attention of Major 8. F. N. Neill. 





REPRESENTATIVES 











REPRESENTATIVES WANTED Sales reps 
wanted by rapidly growing manufacturer of industrial 


and laboratory instruments Better than average 
commissions paid Several good, exclusive terri 
tories available Write % ISA Journal, Box No 


20€2 





COMPUTER CONTROL 


. Interested in the ground floor of C omputer 
Compone nts Div. in expanding Electronics Com- 
pany? IF YOUR REQUIREMENTS is either 
a top level development po ition, or growth 
potential of a managerial nature involving pro 
duction and marketing problems as well as de- 
velopment, we're interested. OUR REQUIRE 
MENT: BS, EE, ME or physics, plus 3 to 5 
experience developing control or computer 


years 
instrumentation, transducers, or primary sensing 
elements Excellent salary For details in 
confidence, please write Employment: 


INTERNATIONAL RESISTANCE CO. 
401 N. BROAD 8ST. 
hiladelphia 8, Pa 








TECHNICAL WRITER WANTED 


Excellent opportunity as junior editor for 
an instrument and control magazine. Must 
be graduate engineer between 25-35 years 
with work experience in electronic instru- 
mentation or related equipment and proven 
ability to do technical writing. Opportuni- 
ty for training and advancement. Submit 


resumes to Box 2060, c/o ISA Journal. 











LOOKING FOR A REPRESENTA- 
TIVE, WANT TO FILL A POSI- 
TION, LOOKING FOR A POSI- 
TION? These and many other 
kinds of company and individual 
needs are regularly filled by the 
ISA Journal. Send your copy, etc. 
to Classified Department, ISA 
Journal, 313 Sixth Ave., Pitts- 
burgh 22, Pa. 






OCTOBER 1957 


Oct. 11-13—Third IRE Instrumentation Con- 
ference in Atlanta, Ga., sponsored by the 
the PGI & the Atlanta Section of IRE. 
Contact Dr. B. J. Dasher, Electrical En- 
gineering Dept., Georgia Tech, Atlanta, Ga. 


Oct. 16-18—Computers In Control Symposium, 
sponsored by the IRE’s PGAG & ASME- 
IRD at the Chalfonte-Haddon Hall Hotel 
in Atlantic City. Contact E. Mishkin, 
Polytechnic Institute of Brooklyn, 55 John- 
son St., Brooklyn 1, 


Oct. 17-18—National Conference on Industrial 
Hydraulics, sponsored by Armour Research 
Foundation & Illinois Institute of Tech- 
nology at the Hotel Sherman, Chicago. 
Contact Armour Research Foundation, 10 
W. 35th St., Chicago 16, III. 


Oct. 23-24—Computer Applications Symposium, 
in Chicago. Contact s Rantner, 
Armour Research Foundation, Ill.  In- 
stitute of Technology, 10 W. 35th St., 
New York 22, N. Y. 


Oct. 31-Nov. 2—Conference On the Problem 
of Technical Manpower Supply and Quali- 
ty as related to Higher Education in En- 
gineering and Science, at the Edgewater 
Beach Hotel, Chicago. 


NOVEMBER 1957 


Nov. 2-10—InterKama-International Congress 
and Exhibit of Measuring Instrumentation 
and Automation in Dusseldorf, Germany. 
Contact Nordwestdeutche Ausstellungs- 
Gesellschaft, m.b. H., Ehrenhof 4, Dussel- 
dorf, West Germany. 


Nov. 3-8—International Conference on Non- 
Destructive Testing, Morrison Hotel, Chi- 
eago, Ill. Contact Dr. G. H. Tenney, 704 
47th St., Los Alamos, N. Mexico. 


Nov. 5-7—1957 Guided Missile Reliability Sym- 
posium at the Naval Air Missile Test 
Center, Point Mugu, Calif. 


*xNov. 6-8—10th Annual Conference on Elec- 
trical Techniques in Medicine & Biology, 
co-sponsored by ISA & AIEE in Boston, 
Mass. Contact Dr. Duncan Holaday, Co- 
lumbia U., College of Physicians & Sur- 
oe 630 W. 168th St., New York 32, 
Ha de 


&k Nov. 7-8—Seventh Annual Symposium of 
ISA’s Philadelphia Section. Entitled “New 
Ideas in Instrumentation Evolved from 
Nuclear Developments.” Contact Warren 
Brand, Conoflow Corp., 2100 Arch St., 
Philadelphia 3, Pa. 


Nov. 7-8—Third Electronics Business Systems 
Conference, sponsored by Western Division 
of the National Machine Accountants As- 
sociation, at the U. S. Grant Hotel in San 
Diego, Calif., Contact G. M. Blakesley, 
P. O. Box 1448, San Diego, Calif. 


Nov. 7-8—Louisiana Polytechnic Institute’s 
Sixth Annual Instrumentation Conference 
at Ruston, Louisiana. Contact S. Bag- 
gerly, L.P.I., Ruston, Louisiana. 


Nov. 11—Plastics for Air-borne Electronics, 
Regional Technical Conference, sponsored 
by the Society of Plastics Engineers, at 
the Ambassador Hotel, Los Angeles, Calif. 
Contact L. J. Costanza, 8017 Holy Cross 
Place, Los Angeles 47, Calif. 


Nov. 11-13—Third Instrument Conference & 
Exhibit, Biltmore Hotel, Atlanta, Ga., 
sponsored by the Baltimore Section 
PGANE. 


Nov. 13-14—-Air Pollution Conference, co- 
sponsored by the Armour Research Foun- 
dation & Midwestern Air Pollution Pre- 
vention Association in Chicago. Contact 
Conference Sec., A.R.F., 10 W. 35th St., 
Chicago 16, Ill. 


Nov. 13-14—Mid-America Electronics Conven- 
tion, sponsored by IRE at Municipal Audi- 
torium, Kansas City, Mo. Contact Ernest 
McCall, Central Technical Institute, 13th 
& Wyandotte, Kansas City, Mo. 


DECEMBER 1957 
Dec. 1-6—Annual Meeting of the ASME, Stat- 
ler Hotel, New York. Contact D. B. Mac- 


ee 29 W. 39th St., New York 18, 
 * 


100A 


Dec. 2-5—American Rocket Society Annual 
Meeting in New York. Contact James J. 
a 500 Fifth Ave., New York 36, 


Dec. 6-16—First Salon de l’Automation, spon- 
sored by “Automation” in Paris at Parc 
des Expositions, Porte de Versailles. Con- 
tact Commissariat General du Salon de 
l’Automation, 13 rue de Liege, Paris 9, 
France. 

Dec. 8-11—Annual Meeting of the AIChE, 
Conrad Hilton Hotel, Chicago. Contact 
Henry F. Nolting, Standard Oil Co., 2400 
New York Ave., Whiting, Ind. 

Dec. 9-13—1957 Eastern Joint Computer Con- 
ference & Exhibit, Sheraton Park Hotel, 
Washington, D. C., sponsored by IRE, the 
Association for Computing Machinery & 
AIEE. Contact Malcolm B. Catlin, Coun- 
cil for Economic & Industry Research, 
Inc., Arlington 2, Va. 

Dec. 18-19—RETMA Conference on Maintain- 
ability of Electronic Equipment, Universi- 
ty of Southern California, Los Angeles. 
Contact J. A. Caffiaux, RETMA, Engi- 
neering Dept., 650 Salmon Tower, 11 W. 
44nd St., New York 36, 

Dec. 26- 31—Annual Meeting of the American 
Society for the Advancement of Sciences 
held in Indianapolis, Ind. Contact Ray- 
mond L. Taylor, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. 


JANUARY 1958 


*Jan.—2nd Yankee Instrument Fair and Sym- 
posium, sponsored by the Boston Section 
ISA in Boston, Mass. 


FEBRUARY 1958 


* Feb.—National Canners Association Meeting, 
ISA Food Division participating. 

* Feb. 3-4—National Conference on Progress 
and Trends in Chemical and Petroleum 
Instrumentation, presented by the Chemical 
and Petroleum Division and Wilmington 
ISA. Contact Carl Sanders, E.I. duPont 
deNemours & Co., Inc., Louviers Bldg., 
Wilmington 98, Del. 


MARCH 1958 

*% March 11-13—Eighth Annual Conference on 
Instrumentation in the Iron and Steel In- 
dustry, sponsored by the Pittsburgh Sec- 
tion at the Roosevelt Hotel, Pittsburgh, Pa. 

*March 17-21—Nuclear Congress, International 
Amphitheater, Chicago. Contact John A. 
Dever, ISA Program Chairman, Minnea- 
polis-Honeywell Regulator Co., 707 W. 
Range St., Philadelphia 20, Pa. 

*%Mar. 30-April 2—ASME-IRD Conference on 
Self-Optimizing Control, ISA Feedback 
Control Systems Division cooperating. 
To be held in Newark, Del. Contact W. E. 
Vannah, McGraw-Hill, 330 W. 42nd St., 
New York, N. Y. 


APRIL 1958 


*% April 1—Tenth Annual New Jersey Sympo- 
sium on Control Systems Engineering, to 
be held in Newark, N. J., sponsored by 
the New Jersey Section of ISA 


MAY 1958 


* May—lInstrument Methods of Analysis, Hous- 
ton, Texas, sponsored by the ISA Analy- 
sis Instrumentation Division. 

*May—Instrument & Automatic Control of 
Power Systems—Today & Tomorrow, spon- 
sored by the ISA Power Division in New 
York. 

*May 4-7—Fourth National Flight Test Sym- 
posium, sponsored by ISA at the Park 
Sheraton Hotel, New York City. Con- 
tact Ralph H. Tripp, Grumman Aircraft 
Engineering Corp., Bethpage, L. I., New 
York. 


JUNE 1958 


*xJune—Summer Meeting, Society of Automo- 
tive Engineers. ISA Transportation Div. 
participating. Contact Carl Canfield, Borg- 
Warner Corp., Spring Division, Bellewood, 


Ill. 

xJune 2-4—1958 National Telemetering Con- 
ference, Lord Baltimore Hotel, Baltimore, 
Md., co-sponsored by ISA. Contact G. M. 
Thynell, Applied Physics Laboratory, 
Johns Hopkins University, 8621 Georgia 
Ave., Silver Spring, Md. 


SEPTEMBER 1958 
*%Sept. 15-19—Thirteenth Annual ISA Instru- 
ment-Automation Conference and Exhibit 
sponsored by the ISA Technical Dept., in 
Philadelphia, Pa. 
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Amphenol Electronics Corp. 


Askania Regulator Co., A Sub. of 
General Prec. Equip. Corp. 


Automatic Switch Co. 


Beckman Systems Division, A Diy. 
of Beckman Instruments, Inc. ... Ge 


Bristol Co., The 
Conoflow Corp. 
Consolidated Electrodynamics 


Daystrom Systems 
Div. of Daystrom, Inc. 


Douglas Aircraft Co. 
Fischer & Porter Co. 
Fisher Governor Co. 
Foxboro Co., The 


Garret Corp., The 
AiResearch Mfg. Divs. 


Gulton Industries, Inc. a 
Hagan Chemicals & Controls, Inc. 
Heath Co., A Sub. 


of Daystrom, Inc. 
Industrial Engineering Corp. 
ISA Journal 
Jerguson Gage & Valve Co. 
Johnson, Welton V. Eng. Co., Inc. 


Kelite Corp., Mid-Continent 
Chemicals Div. 


Kieley & Mueller, Inc. 


Manning, Maxwell & Moore, Inc. 
Industrial Controls Div. 


Mercoid Corp., The 
Meriam Instrument Co., The 
Midwestern Instruments 


Milton Roy Co., Suncoast 
Instrument Div. 


Mine Safety Appliances Co. 
Instrument Div. 


Minneapolis-Honeywell hoger 
Industrial Div. ; . ae 


Minneapolis-Honeywell Regurnae Co. 
Heiland Div. 


Moseley, F. L. Co. . 
Non-Linear Systems, Inc. 
Palmer Thermometers, Inc. 
Radio Frequency Laboratories, Inc. a 
Scam Instrument Corp., The 
Sorensen & Co., Inc. 
Statham Laboratories 
Swartwout Co., The 
Swissomatic Products 
Taylor Instrument Cos. 
Times Facsimile Corp. 
Trinity Equipment Corp. 
Uehling Instrument Co. 


Welch, W. M. Scientific Co., Div. 
of W. M. Welch Mfg. Co. 


Weston Electrical Instrument Corp. «= 


ISA Jos 
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